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IHosicHUTELHAA 3aIHCKA.

Jlannas paboyas mporpamMma opueHTHpoBaHa Ha ydamuxcs 10 -11 kmacca, pa3paborana
Ha OCHOBE CIEAYIOIUX TOKYMEHTOB:

1.denepanbHBId TOCYJAPCTBEHHBINM 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOT'O OOIIETO
oOpasoBanus. [Ipuka3z Munucrepcrsa o0pa3oBanus u Hayku PO

ot 17.12.2010 r Ne 1897,

2. OyHIaMEHTAIIBHOE SIIPO COJIEpKaHus o0Iero oopazoBanus. -4-¢ u3a., 1opad. — M. :
[Tpoceemenue, 2011. — (CtanmapThl BTOPOTO TTOKOJICHHS).

3. Ilporpammsbl pa3BuThs ¥ (HOPMUPOBAHHS YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHU s
cpennero (moaHoro) obmiero oopazoBanus. — M.: IIpocsemenne, 2010.-(CtangapThl

BTOPOT'O TIOKOJIEHMUS);

4. Konnenmus pa3BUTHS MaTeMaTH4YeCKOTo oOpazoBanus B Poccutickoii denepanmm.

[Iporpamma cooTBeTcTByeT y4yeOHMKY Y4eOHMK M 33JadyHUK «Anredpa W Havaiua
MareMarnuyeckoro ananmusa. 10 kmacc.11 kimacc . ba3oBeiii m yrimyOneHHBIM ypoBHH» A.l.
Mopaxosud, B.I1. CemenoB, MockBa «Muemo3una» 2019r,2020. Beimycka u ['eomerpust — 10-
11 knacc, aBrop JI.C.Atanacss. B.®.byry3os, C.b.Kagomues u nip.

B cootBerctBuu ¢ Konuenuuei pa3BuTis MaTeMaTuyeckoro oopasosanus B Poccuiickoit
Oenepalliil  BBIACIAIOTCS TPU HamNpaBleHUS TpeOOBaHMN K pe3yibTaTaM MaTeMaTH4YeCKOro
o0pa3zoBaHus:

1) IlpakTHKO OpPHEHTHPOBAHHOE MaTeMaTHYecKoe oOpa3oBaHue (MaTeMmaThka Ui
JKU3HH);

2) Matemartuka 175 UCTIOJIb30BaHuUs B Ipodeccui;

3) TBopueckoe HampaBieHHE, Ha KOTOpPOE HAIEJCHbl T€ OO0YyYarouuecs, KOTOpbIE
IUTAHUPYIOT 3aHUMATbCS TBOPUYECKOM M HCCieIoBaTeNIbcKOW paboToil B 00JAaCTH MaTeMaTHKH,
(GU3HUKY, SKOHOMHUKH H JJPYTUX 00JIACTSX.

DT HalpaBJICHUS PeaTu3yloTCs B JIBYX OJIoKax TpeOoBaHMI TpeOOBaHUI K pe3ylbTaTaM
MaTeMaTh4ecKoro oopasoBanus. Ha yriny0ieHHOM ypoBHE:

[J Bemmyckuuk Hayuutcs B 10-11-m kiaccax: A YCHENIHOTO MPOJOJKEHUS
00pa3zoBaHus MO CTIEIMATIBHOCTSIM, CBSI3aHHBIM C MPUKJIAJHBIM HUCIIOIh30BAHUEM MAaTEMATHKHU.

[ BBIMYCKHUK MOJIYYUT BO3MOXKHOCTh HayunThcs B 10—11-M kimaccax: s oOecrieueHus
BO3MOKHOCTH YCHEIIHOTO TPOJOJDKEHUsST O00pa3oBaHMs IO CIIEIUATBHOCTSM, CBSI3aHHBIM C
OCYIIECTBIIEHUEM HAyYHOM U HCCIENOBATENbCKOW NEATEIbHOCTH B 00JAcTH MaTeMaTUKH U
CMEXHBIX HayK.

IInanupyemsblie npegMeTHbie pe3yabTaThl ocBoeHust OOII OO0
MaremaTHKa: ajredpa u Ha4yaj1a MaTeMaTHYeCKOI0 AHAJIN3A, TeOMeTPHs

VYriny6ieHHbIN YpOBEHb
«CHUCTEMHO-TEOPETUUECKUE PE3YIBTATHI»

Pasnen II. Beimyckauk Hayunrtes [V. BeITyCKHUK OTy9UT BO3MOKHOCTh HAYYUTHCS
[Menn OcBoenus npeamera

I[J'IH YCHICHIHOTO ITPOAOJIZKCHU A 06pa3OBaHI/I}I o CrCHuaJIbHOCTAM, CBA3AHHBIM C IMPHUKJIAIHBIM
HCIIOJIB30BAHHUEM MAaTCMaTHUKH

ZIJ'IH o0ecreyeHnss BO3MOKHOCTH YCHICUIHOTO MPOJOJIKCHUA O6p330BaHI/I$I 110 CIICOHUAJIBHOCTAM,
CBA3aHHBIM C OCYHICCTBJICHUCM HaquOﬁ U MCCIEAO0BATEILCKOM NEATEIbHOCTH B o0actu
MAaTE€MAaTUKH U CMECKHBIX HAYK



TpeOoBaHus K pe3yjabTaTaM
Onemenmul Teopuu MHOMCECE U MAMEMAMUYECKOLL I02UKU

[1 CBoOonHO omnepupoBaTb | TOHATHAMM: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXECTBA,
MOJMHOXECTBO, TepeceyeHrne, 0ObeAMHEHNE U PA3HOCTh MHOXECTB, YMCIOBBIE MHOXECTBA Ha
KOOPJAMHATHOM IIPSIMOMH, OTPE30K, HHTEPBAJI, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTOW TOUYKOM,
rpaduveckoe rnpeacTaBieHne MHOXKECTB Ha KOOPIUHATHOM TJIOCKOCTH;

[] 3a1aBaTh MHOYKECTBA IIEPEYUCICHUEM U XaPAKTEPUCTUYECKUM CBOKWCTBOM;

[] omepupoBaTh NOHATUSAMU: YTBEPKICHUE, OTPULIAHUE YTBEP)KICHUs, UCTUHHBIC U JIOKHBIE
YTBEP)KICHMsI, IPUYMHA, CIEICTBUE, YACTHBIN Cllyyail 001Iero yrBepkIeHHsl, KOHTpIPUMED;

[ MpoBEpATH NPUHAMIECKHOCTD JIEMEHTAa MHOXKECTBY;

[] HaxoIuTh IepeceuyeHue U OObEIUHEHHWE MHOXKECTB, B TOM YHCIE IPEACTABICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSMON M Ha KOOPAWHATHOM IIIOCKOCTH;

[l IpoBOIUTH JJOKA3aTeNbHbIE PACCYKACHUS 1151 0OOCHOBAHUS

Hoctuxkenue pe3ynbraToB pasaena II;

ONEPUPOBATH MOHITHEM ONPEAEIICHUS, OCHOBHBIMH BUJIAMH OIPEJICICHUI, OCHOBHBIMU BHJIAMH
TEOpEM; MOHMMAaTh CYTh KOCBEHHOI'O JIOKa3aTeNIbCTBA; ONEPUPOBATH MOHATUSMU CUYETHOTO U
HECUETHOTO MHOXECTBA; IMPUMEHATh METOJ MATEeMaTUYECKONM WHIYKLHUHU Uil IPOBEICHUS
pacCyKJI€HUM U TOKA3aTeJbCTB U MPU PELICHUH 3aa4.

B noBceTHEBHOM KU3HU U ITPU U3YYECHHUH JAPYTUX MPEAMETOB:

UCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIM S3bIK M SI3bIK JIOTMKHM [JIsl ONMCAHMS PeajbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3a7a4 JPYTUX YICOHBIX IPEIMETOB

1 3nmece u panee: 3HaTh ONpPENEICHME TIOHATUSA, 3HaThb U YMETh OOOCHOBBIBATbH
CBOMCTBa(IIPU3HAKH, €CJIM OHU €CTh) MOHATHS, XapaKTEPU30BaTh CBSI3U C JPYTUMH ITOHIATHUAMH,
MPEJICTaBIIsIsl OAHO MOHATHE KaK YacTh LIEJIOCTHOTO KOMILJIEKCA, WCIIOJIb30BaTh MOHATUE U €ro
CBOMCTBA IIpU IPOBEIEHUM PACCYXKIECHUH, J0KA3aTeNbCTB, PEIIEHUM 3aJad. HCTUHHOCTHU
YTBEPKJICHUM.

B noBcenHEBHOM KM3HU U ITPU U3YyYEHHUH IPYTUX MPEIMETOB!

[] HCIONB30BATh YHUCIIOBBIE MHOXKECTBA HAa KOOPAMHATHOM MNPSIMOM M Ha KOOPJIMHATHON
IUIOCKOCTH JUJIS1 OIIMCAHUS PeabHBIX MPOLIECCOB U SIBICHU;

] mpoBOAUTH JOKa3aTeNIbHbIE PACCYK/IEHUS B CUTYaIUsX IMOBCEAHEBHON >KU3HU, IIPU PEILICHUU
3a/1a4 U3 Ipyrux MpeIMeToB

Yucna u 6blPAJNCEHUA

[1 CBOOOIHO OmepupoBaTh MOHATHUSMU: HATYpallbHOE YHCIIO,MHOXECTBO HATYPaJbHBIX YHCEN,
1[EJI0€ YKCIIO, MHOXKECTBO IIEJIBIX YUCEN, OOBIKHOBEHHAS JIPOOb, AECITHYHAS P00, CMEIIAaHHOE
YHUCJIO, PallMOHAIBHOE YHUCJIO, MHOXECTBO pPAlMOHAIBHBIX YHUCEN, HPpPAlUOHAIBHOE YHUCIIO,
KOpeHb CTETMEeHH 1N, JACHCTBUTEIBHOE YHCIIO, MHOXECTBO JICUCTBUTEIBHBIX  YHCEN,
reOMETpUUYECKasi HMHTEPHpEeTalusl HaTypaldbHBIX, LENbIX, PAIMOHAIBHBIX, JEHCTBUTEIbHBIX
YHUCETT;

[ moHUMAaTh ¥ OOBSCHATH PA3HUILY MEXKAY MO3UIIMOHHON U HETO3UIIMOHHON CHCTEMaMHU 3aluCu
YHUCETT;

[] mepeBOUTH YKCiIa U3 OJHONU CUCTEMBI 3alTUCH (CUCTEMBI CUUCIICHHUS) B IPYTYIO;

[} moka3bpIBaTh M UCIOJIb30BATh MIPU3HAKH JICTUMOCTH CyMMBI U TIPOU3BEICHHS TIPU BBHITOTHEHUH
BBIYHMCIICHUI U pELICHUU 33]1a4;

[} BBITIOTHATH OKPYIJICHHE PAlUOHATBHBIX U UPPAMOHATBHBIX YMCEN C 3aJaHHOW TOYHOCTHIO;

[] cpaBHUBATh IEHCTBUTENBHBIE YUCIIA PA3HBIMU CIIOCOOAMH;



[l ynmopsaouuBaTh 4uCla, 3allCaHHbIE B BUJE OOBIKHOBEHHOM M JECATMUHOW poOu, 4Yucia,
3alyCaHHbIe C MCIOJb30BAHUEM apU(PMETHYECKOTO KBAJPATHOTO KOPHSA, KOpPHEW CTeneHH
Oouble 2;

[ naxoauts HO/[ 1 HOK pa3ubiMu ciocodamu 1 MCHOIb30BaTh UX IIPU PELLICHUH 3a7a4;

Hoctuxkenue pe3ynbTaToB paszaeina II;

CBOOOJHO ONEPUPOBATH YUCIOBHIMU MHOXKECTBAMHU MPU PEILICHUH 33/1a4;

IMOHUMATh ITPUYUHBI U OCHOBHBIE UJICHU PACILIUPEHUS YUCIOBBIX MHOKECTB;

BJIQJIETh OCHOBHBIMHU MOHATUAMU TEOPUH JECIMMOCTH IIPU PEIIEHNUN CTaHJAPTHBIX 3a]a4

MMeTh 0a30BbI€ MTPE/ICTABJICHHS O MHOKECTBE KOMILIEKCHBIX YHCEIT;

cBOOOHO BBIIIOJIHSTH TOX/IECTBEHHbIE npeoOpazoBaHus TPUTOHOMETPUYECKUX,
norapu(pMHUECKUX, CTETICHHBIX BBIPAKCHHIA,

BianeTh Gopmysoi OuHoma HblOTOHA; IPUMEHATH MPU PELICHUU 3aJa4 TEOpeMy O JMHEHHOM
npeacrasinennn HOJI; npumensts npu pemenun 3aaad Kutalickyro Teopemy o0 ocrarkax;
MPUMEHATh IIPU penieHuu 3aaad Manyro teopemy depma; yMeTh BBINOIHATH 3allUCh YHUCIA B
MO3UIIMOHHOM CHCTEME CYMCIEHHUS; MPUMEHATh NPU PEUICHUH 3a/1a4 TEOPETUKO-YUCIIOBBIE
(GYHKIMY: YKCIO0 U cCyMMa JenuTenei, GyHKIH Diepa;

MPUMEHSTD MPU PEIICHUH 3a/1a4 IEMHbIE IPpOoOU; MPUMEHSTh IPH PEUICHUH 33]1a4 HOTOUJICHBI C

[ BBIMONHATH BBIYMCICHUS W TpPeoOpa3oBaHUsl BBIPAKEHUH, COAEpIKALINX JEHCTBUTEILHBIC
4ucila, B TOM YHCJIE KOPHU HATYPAJIbHBIX CTEIICHEN;

[]  BBINOJHATH CTAHJIAPTHHIE TOXKJIECTBEHHBIE IPEOOpPa3OBaHUS  TPUTOHOMETPUUECKHX,
J0rapu(pMHUECKUX, CTEIIEHHBIX, UPPALIMOHATIbHBIX BHIPAXKEHUH.

B noBcenHEBHOM KU3HU U NP U3YyYEHUU APYTUX IPEAMETOB:

[] BBIMOJHATH U OOBACHATH CPABHEHUE PE3YJIbTATOB BBIYUCICHUN IPU PEIIEHUH MPAKTUYECKHX
3a/1a4, B TOM YHMCJI€ MPUOIMKEHHBIX BBIYUCICHUH, CII0JIb3YS pa3Hble CIIOCOObI CPABHEHMIA;

[]  3anuchlBaTh, CpaBHMBAaTb, OKPYIJIATH UHUCJIOBBIE JIaHHBIE PpEAJbHBIX BEIMYMH C
HCITOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHNS;

COCTaBJIATh M OIIEHHWBAaTh pa3HbIMU CIIOCOOAMU YHCIIOBBIE BBIPRKEHUS MPHU PpEIICHUU
MPAKTUYECKUX 3aJad M 33/7a4 U3 JIPYrUX y4eOHBIX MpPEeIMETOB AEHCTBUTEIbHBIMU U LIEIBIMU
Ko unreHTamu;

BIIQJIETh NOHATUSAMHU IIPUBOJUMBIN U HENIPUBOAUMBIM MHOTOWIECH U PUMEHSTh UX IIPHU PEIICHUN
3aJa4; IPUMEHSATh IIPU petieHnu 3a1a4 OCHOBHYIO TEOpEMY alareophl;

OPUMEHSTh TpU pPELIEHUH 3a7ad MpocTeimne (QyHKIMKM KOMIUIEKCHOM NepeMeHHOW Kak
reoMeTpuYecKue npeoodpa3oBaHus

YpaeueHuﬂ Uu HepaseHcmea

[1 CB0OOIHO OmepHpoBaTh MOHATHAMU: ypaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbBIE YPaBHEHUS U
HEPABEHCTBA, YPABHCHHUE, SBIAIONICECS CIEICTBUEM JPYroro ypaBHEHUs, YPABHCHHS,
pPaBHOCHJIbHBIE HA MHOYKECTBE, pAaBHOCUIIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

[] pemaTh pa3Hble BHUIbl ypaBHEHUN U HEPABEHCTB M WX CHUCTEM, B TOM 4YHCIIE HEKOTOpPbHIE
ypaBHeHMs 3-ii U 4-i1 cTeneHeil, IpoOHO-pallMOHATIbHbBIE U UPPALMOHATIBHEIE,

[] oBIageTb OCHOBHBIMH THIIAMHU I10Ka3aTEJIbHBIX, JIOTapU(PMHUECKUX, HPPaALUOHAIBHBIX,
CTETNIEHHBIX YPABHEHUI M HEPABEHCTB U CTAHJAPTHBIMU METOJAMH MX PEIICHUN U MPUMEHSITh UX
IIpU PEIICHUH 33]a4;

[} mpuMeHsITh TeopeMy be3y k perieHuio ypaBHEHMI;

] mpuMeHsTh TeopeMy Buera [1sl perieHns HeKOTOPBIX

HocTtrxenue pe3ynbTaToB paszaena II;



[ cBOOOIHO ONpPEeAEATh TUI U BBIOMPATh METOJ| PELICHUs TOKAa3aTeIbHbBIX U JIOTapHU(pPMUIECKUX
YPaBHEHUH M HEPaBEHCTB, UPPALMOHAIBHBIX YPAaBHEHUM M HEPAaBEHCTB, TPUTOHOMETPUYECKUX
YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

[] cBOOOHO pelaTh CUCTEMBI JIMHENHBIX YPABHEHMI;

[] pemraTe OCHOBHBIE TUIIBI YPABHEHUI U HEPABEHCTB C IApaMETPaMU;

] mpUMEHSITh IIPH pelieHnH 3a1a4 HepaBeHcTBa Komm -byHsikosckoro, bepnyinu;

[] IMEeTh MpENCTaBICHUE O HEPABEHCTBAX MEXAY CPEIHUMHU CTCIICHHBIMU YPAaBHEHHUH CTEIECHU
BBIIIIE BTOPOI;

[] TOHMMATB CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCHIIBHBIX

IpeoOpa3oBaHUAX YPABHEHUM U YMETh UX JI0KA3bIBATh;

[] BIazeTb METOlaMu PELICHHS YPABHEHUM, HEPABEHCTB U UX

CHCTEM, YMETh BBIOMPATh METOJI PELICHUSI 1 0OOCHOBBIBATH

CBOM BBIOOD;

[] wucrosnb30BaTh METOJ HHTEPBAJIOB I PEIICHHWS HEPAaBEHCTB, B TOM 4YHUCIE JIPOOHO-
PaLMOHATIBHBIX U BKJIIOYAIOIIMX B €051 UPPALMOHAJIbHBIE BEIPA)KEHUS;

[] pemarh anreOpavyecKkue ypaBHEHUS W HEPABEHCTBA M HX CUCTEMBI C MapaMmeTpamu
areOpanyeckuM U rpaguuecKuM METOIaMH;

[] BnaseTh pa3HbIMU METO/IaMU J0Ka3aTeIbCTBA HEPABEHCTB;

[] pemiaTh ypaBHEHUS B LIEJIBIX YHCIIAX;

[] m300pakaTb MHOXKECTBA Ha IUIOCKOCTH, 33JaBaeMble YpPaBHEHUSMH, HEPAaBEHCTBAMHU U HX
CUCTEMAaMHU;

[] cBOOOAHO HCHOJB30BaTh TOXAECTBEHHbIE INPEOOPa30BaHMsI MPU PELICHUH YPaBHEHUH U
CUCTEM YPaBHEHUU

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH JIPYTUX [IPEIMETOB:

[] cocTaBiATh M peulaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMbI IIPU PEILIEHUU 3ajad APYTUx
y4€OHBIX IIPEIMETOB;

[ BBIMOJHATH OLIEHKY MPaBAONOA00MS pe3yabTaToB, MOJIYYaeMbIX IPU PELICHUU PA3IUYHBIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IPHU PELICHUH 33/1a4 APYrUX yUeOHBIX IPEIMETOB;

[] cocTaBIIATh U penIaTh ypaBHEHMsI 1 HEPABEHCTBA C NTapaMeTpaMu IIPH PEIICHUH 3a/1ad APYTUX
y4eOHBIX IPEIMETOB;

[] cocTaBIATh ypaBHEHUE, HEPABEHCTBO WIIM UX CHCTEMY, OMMCBIBAIOIINE PEATbHYIO CUTYALHIO
WIM NIPUKJIAIHYIO 337a4y, UHTEPIPETUPOBATh NOJyUEHHbIE PE3YIbTaThI;

[] ncronb30BaTh MPOTPAMMHBIE CPEACTBA NPU PELIEHUU OTIEIbHBIX KJIACCOB YpPaBHEHUN U
HEPABEHCTB

QyHryuu

Brnaners NOHATHAMM: 3aBUCHUMOCTb BEJIMYWH, (YHKLHUSA, apryMeHT M 3HadeHHe (yHKIHH,
o0nacTb oOmpeseNeHuss M MHOXXECTBO 3HAueHUH (QYHKIMHM, TpadUK 3aBUCUMOCTH, Trpadux
GbyHKUMM, HYTH (QYHKIUH, OPOMEXKYTKM 3HAKOMOCTOSHCTBA, BO3PACTaHHE HA YHCIOBOM
POMEXKYTKE, yObIBAaHHME HAa YHUCIOBOM IMPOMEXYTKE, HauOousblllee M HAUMEHbIIEe 3HAuYCHUE
(GYHKIMU Ha YUCIOBOM NPOMEXKYTKE, Nepruoanyeckass (pyHKUUs, MEepHOA, YeTHas M HedeTHas
(GYHKIMH; YMETh MPUMEHSATh 3T MOHATHS MPU PELICHUH 3a/1a4;

BJIAJICTh TNOHSATHEM CTENeHHas (YHKUUS; CTPOUTh ee TrpaduKk M yMeTb NMPUMEHSTh CBOMCTBA
CTeNeHHON (YHKIMH MPH PELICHUH 3a/1a4;

BJIAJICTh MOHATUSAMH MOKa3aTeNIbHAs (PYHKIUS, SKCIIOHEHTA;

CTPOUTh MX IpaUKH M yMETh MPHUMEHSTh CBOWCTBA IMOKa3aTeabHOW (DYHKUMU MpPHU pEIICHUU
3az1ay;

BJIQJIETh TOHATHEM JorapupmMuyeckas (QyHKIHS; CTPOUTH €€ TpaduK U YMETh NPUMEHSTH
cBoiicTBa JorapupmMuuecko (QyHKIMM TpU peIIeHUH 3aqad; BIAJeTh IOHATHAMHU
TpUTOHOMETpHUYecKue (QYHKIUH; CTPOUTh UX TIpaduKM U yMeTh NPHUMEHATH CBOICTBa
TPUTOHOMETPUUYECKUX (DYHKLUI NP pEIIeHUH 3a1a4;

BJIQ/IETh NOHATHEM OOpaTHasi PYHKIMS; IPUMEHSTH 3TO MOHATHE MPU PELICHUH 33/1a4;



OPUMEHATh TPU  pEIIeHUM 3a7ad  CBOMCTBA  (DyHKIMI: UYETHOCTb, MNEPHUOAMYHOCTD,
OTPaHUYEHHOCTh; TPUMEHATh NPU PpEIICHUH 3anady IpeoOpa3oBaHuss TpaduKoB (HYHKIMIA;
BJIAJCTh IOHATUSAMHU UHUCIOBas IOCIENOBATEIbHOCTb, apu(MeTHdeckas M TIeoMeTpuyecKas
nporpeccusi; MPUMEHATh IPU PEIICHWH 3aJad CBOICTBA M MPH3HAKH apU()METHUECKOW W
reOMETPUUYECKOM TPOrpeccuil.

B noBceHEeBHOI JKU3HU U TP U3YYEHUH JPYTUX y4EOHBIX

Hoctuxkenue pe3ynbTaToB pasaena II;

BJIAJETh IOHATUEM ACUMITOTBI M yYMETh €ro NPUMEHATh IPU PELICHUM 3ajad; IPHUMEHATH
METO/BI pelIeHUs MPOCTeHIUX TuQPepeHIINaTbHbIX YPAaBHEHUH TIEPBOTO U BTOPOTO MOPSIKOB
IIPEIMETOB:

[ ompenensaTh MO rpaduKkaM U HUCIONb30BATH Ui PEIICHHs MPUKIATHBIX 3a7ad CBOWCTBA
peasbHBIX MPOLECCOB U 3aBUCUMOCTEH (HauOOJbIIME M HAMMEHBIINE 3HAUEHUs, POMEXYTKH
BO3pacTaHUsd M YOBIBaHUS (YHKIMH, MPOMEXKYTKH 3HAKOINOCTOSHCTBA, ACHMIITOTBHI, TOYKU
nepern0a,nepuos 1 T.11.),

]  WHTEepHIpEeTUpOBaTh CBOMCTBA B KOHTEKCTE KOHKPETHOMU IIPAaKTUYECKOW CHUTYyaluu;
onpeneNnaTh IO TpapukaMm MpocTeiline XapaKTepUCTUKU MEPUOJUUYECKHX IPOLECCOB B
OHMOJI0TUM, SKOHOMHKE, My3bIKE, PaIHUOCBS3H U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.)

Onemenmol MamemMamu4ecko20 aHaiuza

Brnaners monsiTieM O0ECKOHEYHO YOBIBAIOIIAsi TEOMETPUYECKAst TIPOTPECCUSI U YMETh TPUMEHSITh
€ro IpHU pEIICHWU 3a1a4; MPUMEHATh Ui PEIIEHUs 3aJad TEOPUIO IIPEAEIIOB; BIAIETh
HNOHATUSAMH OECKOHEYHO OOoybIINe W OSCKOHEYHO Majble YHCIOBBIC IMOCIEIOBATEIBHOCTH H
yYMETh CpPaBHUBATh OECKOHEYHO OOJbIIME U OECKOHEYHO Majble IMOCIEI0BaTEIbHOCTH; BIAICTh
MOHATHUSMHE: IPOU3BOIHAS (PYHKIUHU B TOUKE, IPOM3BOIHAS (PYHKITUH;

[ BBIYMCIATH IPOU3BOAHBIE AIEMEHTAPHBIX (PYHKIMHA U UX KOMOMHALIUH;

[] uccnenoBaTh PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

[] cTpouTh TpadUKy U IPUMEHSThH K PELICHUIO 3a/]1a4, B TOM YHCIIE C TapaMEeTPOM;

[] B1ameTh MOHATUEM KacaTelabHas K rpaduKy QyHKIMH U YMETh IPUMEHATH €ro MpH pPeleHun
3a/1ad4;

[] BmaseTh NOHATUSIMU ITepBo0Opa3Hast pyHKIINs, OTpeieICHHbIA HHTETpal;

[ npumensTh TeopeMmy Hbrorona—JIeliOHMIIA 1 ee cleICTBUS JUTsl pelleH s 3a/1ay.

] loctmxkenue pe3yapraToB pasgena II;

[] cBOOOIHO BialeTh CTAaHAAPTHBIM allapaTOM MAaTEMaTUYECKOTO aHajlu3a ISl BBIYHUCIICHHS
IPOU3BOJIHBIX (PYHKIIMH OTHOM NEepeMEeHHOM;

[] cBOOOJHO MPUMEHATH almapar MaTeMaTH4YeCKOro aHajlu3a JUIs UccieqoBaHus (QYHKIUN U
HOCTPOCHUS I'pauKOB, B TOM YHCIIE€ UCCIETOBAHMSI HA BBITYKIIOCTb;

[] onepupoBaTh MOHITHEM NIEPBOOOPA3HON (PYHKIMH JUIsl pELICHMs 3a/1a4;

] oBnazeTh OCHOBHBIMHU CBeACHUsIMU 00 uHTerpane HproTona—JleiOHMIa 1 ero mpocTenmmx
IIPUMEHEHHUSIX;

[] onepupoBaTh B CTAHAAPTHBIX CUTYyalUsAX IIPOU3BOAHBIMU BBICIIUX ITOPSIKOB;

[] yMeTb PUMEHSTH NP PEIICHUH 3a/1a4 CBONCTBA HEMPEPBIBHBIX (DYHKIINIA;

[] yMeTh IPpUMEHSATH IIpU PELICHUH 3a1a4 TeopeMsl Beliepirpacca;

[] yMeThb BBIMOJHATH MPUOIMKEHHbIE BHIYUCICHUS (METO/Ibl PEIlIeHUs] YpaBHEHUH, BHIYUCICHUS
OTIpeIeJIEHHOT0 UHTErpaa);

B noBceHeBHOH KU3HU U ITPU U3YUEHHUH JPYTUX YUEOHBIX MPEIMETOB:

[] pemarb NOpUKIATHBIE 3aJa4yd W3 OWUONOTMM, (QU3UKH, XUMHUH, SKOHOMHUKH U JIPYTUX
IIPEMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;

[] HHTEpIIPETUPOBATH MOJYYEHHBIE PE3YJIbTAThI



[] yMeTb IPUMEHATH IPUIIOKEHHUE IIPOU3BOIHOMN U ONPEAEICHHOIO UHTETpala K PEIICHUIO 3a1a4
€CTECTBO3HAHMS;

(] BHmazeTh NOHATHSAMH BTOpAas NPOHM3BOJHAS, BBINYKIOCTh Tpaduka (YHKIUM U yMETh
UCclIe0BaTh (DYHKIMIO HA BBITYKJIOCTb

Cmamucmura u meopu:t 6€p0}ll’lleOCI’I’l€ZZ, Jlocuka u KOM6uHam0pul<a

OnepupoBaTh OCHOBHBIMHU OIMCATECIILHBIMU XapaKTEPUCTHKAMHU YHCIOBOIO HAaOOpa, MOHITHEM
reHepatbHasi COBOKYITHOCTh M BBIOOPKOH 3 HEE;

[] omepupoBaTh MOHATHUSMHU: YacTOTAa W BEPOSATHOCTH COOBITHS, CyMMa W IIPOHU3BEICHUC
BEPOSATHOCTEH, BEIYUCIISITH BEPOSTHOCTH COOBITUI HA OCHOBE MOJCUYETA YUCIIA UCXOJIOB;

[] BiameTh OCHOBHBIMH IOHSATHSAMH KOMOWHATOPUKH M YMETh UX IMPUMEHATHh IPH PEIICHUU
3a/a4;

[] uMeTh TpecTaBIeHne 00 OCHOBAX TEOPHUH BEPOSTHOCTEHH;

[] WMeTh TPENCTaBJICHWE O JUCKPETHBIX W HEMPEPHIBHBIX CIyYalHBIX BEJIMYMHAX U
pacrpeielieHUsIX, O He3aBUCUMOCTHU CITyYaiiHbIX BEITMYMH;

[} *MeTh TIPEJICTABIICHUE O MAaTEMATHIECKOM OKUIAHUH U JTUCTICPCUU CITyIalHBIX BEJIMYNH;

[] ©MeTh peCTaBICHUE O COBMECTHBIX PACIIPEIICIICHUSIX CITyYaliHbIX BEJTMYNH;

[] MOHMMATB CYTh 3aKOHA OOJIBIIIMX YHCET U BEIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;

[] WMeTh NPEACTABJICHHE O HOPMAJbHOM pACHPEICICHHH M IpUMepax HOPMabHO
pacnpeeIeHHbIX CITYYaiiHbIX BEJINIHH,

[] ©MeTh peCTaBICHUE O KOPPEISIUK CITy4ailHbIX BEJTUYMH.

B noBceHEeBHOM KU3HU U IIPU U3YYSHUH IPYTUX MTPESIMETOB:

[] BBIYMCIISATH WIIM OLICHUBATh BEPOSITHOCTH COOBITHI B peaibHOM KH3HU;

[ BEIOMpATh METOABI IOXOSIIETO MPEJACTABICHHUS H 00padOTKH

HocTtuxkenue pe3ynbTaToB pasaena II;

UMETb MPEJCTaBICHNE O IEHTPaAIbHON NpeaeIbHON eopeMe;

UMETh MPEJCTABIEHUE O BHIOOPOYHOM KOA(PGUILIMEHTE KOPPEIALUU U TMHEHHON perpeccuu;
UMETh MPEJCTABICHUE O CTATUCTUYECKUX TMIOTE3aX U MPOBEPKE CTAaTMCTUYECKOM TMIOTE3bl, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAYUMOCTH;

UMETh TPEACTaBICHUE O CBSA3M SMIMPUUYECKHMX M TEOPETUUYECKUX paclpelesieHUi; UMeTb
NpeCTaBIeHNE O KOJAUPOBAHUH, IBOUTHOM 3aIMCH, TBOMYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMM MOHATHSAMH Teopuu rpadoB (rpad, BepinHa, peOpo, CTeNeHb BEpIINHBI,
nyTh B rpade) ¥ yMeTh IPUMEHSTh UX MTPH PEIICHUH 33/1a4;

UMETb MPEJICTABICHNE O AEPEBBSIX U YMETh IPUMEHATHIIPHU PEIICHUH 3a/1a4;

BJIAJIETh MOHSITHEM CBS3HOCTh M YMETh PUMEHATH KOMIIOHEHTHI CBSI3HOCTH NIPU PEIICHUH 337134,
YMETh OCYIIECTBIATH IyTH 0 pedpam, 00X0 16l pedep U BepIIMH Ipada;

UMETh TIpeJCTaBIeHHE 00 SUJIEpOBOM W TaMIJITOHOBOM ITYyTH, HMMETh IPEJCTaBICHHE O
TPYAHOCTH 337]auil HAXOXIEHUS TaMHJIBTOHOBA MTyTH;

[] BIafeTh MOHATHUSIMH KOHEUHBIC W CUETHBIE MHOXXECTBA W YMETh UX NMPUMEHSTH IPH PEIICHUN
3aja4;

[] yMeTh MPUMEHSATH METO/I MATEMAaTHUECKOW WHIYKITUH

[ yMeTh NIpUMEHATH NpUHIMI J{UpHXJie TPy pPelIeHnH 3a1a4

Texcmosvie 3a0auu
(] Pemiars Ppa3HbIC 3a1a4U MMOBBIIICHHOMH TPYAHOCTH,

| AHAJIM3UPOBAThL YCJIOBHUEC 3ajJaydu, BI)I6I/IpaTI) OITHUMAaJIbHBIN MECTOA PCIICHHUA 3aJadu,
paccMmaTpurBas pa3JInIHbIC MCTOIBI;



[] CTPOWUTHh MOJENb PEIICHUs 3aJa4yH, IPOBOJUTH JAOKA3aTEIbHBIE PACCYKICHMS MPU PELICHUU
3a/1a4u;

[] pemars 3amaud, TpeOyroue mepedopa BapuUaHTOB, TMPOBEPKH YCIOBH, BbIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

[] aHanM3MpOBaTh U MHTEPIPETUPOBAThH MOJYUYCHHBIC PELICHUS B KOHTEKCTE YCIIOBUA 3a/layH,
BBIOMPATH pEUICHUs, HE TPOTUBOPEYAIIINE KOHTEKCTY;

[] mepeBOAMTH HpPU pEUICHUM 3aJa4yd HHQPOpPMAIUI0 U3 OAHON (OPMBI 3allUCU B APYIYIO,
UCTIONB3YS IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, TpaduKy, TUarpaMMBl.

B noBceHEBHOM KU3HU U IPU U3YyYEHUU APYTHX MPEAMETOB:

[} pemiaTh NpakTUUECKUE 3aJa41 U 3aJ]a4l U3 JPYTUX IPEIMETOB

JocTuxkenue pe3ynbTaToB pasjaeina Il

I'eomerpus

[ BnageTh reoMeTpUYECKUMU MOHATUSIMU MPU PEIICHUU 3a/1a4 U IPOBEICHUN MaTeMaTUYECKUX
paccyXJIeHH;

[] caMocTOsATENbHO (HOPMYJIHUPOBATH OMpPENEICHUs] TeOMETpUYecKuX (uryp, BBIIBUTATDH
THIOTE3bl O HOBBIX CBOWCTBAaX W TMPHU3HAKAX T'€OMETPHUYECKUX (UTYp U OOOCHOBBIBATH HIIH
OMpoBepraTh HUX, 0000IIaTh WIM KOHKPETH3UPOBATh PE3ylbTaThl Ha HOBBIX Kiaccax Quryp,
MIPOBOJIUTH B HECIIOKHBIX CIYYasX KIACCU(PHUKAIHMIO (PUTYp 1O pa3IMIHBIM OCHOBAHUSIM;

[] uccnemoBaTh YEpTEk U, BKIHOYAss KOMOMHaIMH (uryp, HM3BIEKaTh, UHTEPIPETUPOBATH U
peoOpa3oBEIBATH HHPOPMAIIHUIO, IPEJACTABICHHYIO Ha YepTekKax;

] UmeTp nipeacTaBieHrne 00 akCHOMaTUYECKOM METO/IE;

[] B1aeTh MOHATHEM I'€OMETPUYECKHE MECTa TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATh UX JJIs
pelieHus 3a1ay;

[] ymeTp NOpUMEHATh JUIsl pelIeHUs 3a7ay CBOWCTBA IUIOCKMX U JABYI'PaHHbBIX YIJIOB,
TPEXTPAaHHOTO YIJIa, TEOPEMbI KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa;

[] BHameTh MOHATHEM MEPNEHIUKYISIPHOE CEYEHHE NPHU3MBlI M YMETh IPHUMEHATH €ro IpHU
peILIeHNH 3a/ad4;

[} IMEeTh IPECTABIEHUE O JBOMCTBEHHOCTH

[] pemats 3a7a4i Tr€OMETPUYECKOTO COAEPKAHMS, B TOM YHCIIE B CUTYalMsX, KOTJA aJIrOPUTM
pEILIeHUs He CIIEYEeT IBHO U3 YCIOBHUSI, BHIIOIHATH HEOOXOUMBIE JJIsl PELLIEHUS 3a7jaun
JIOTIOJTHUTEIIBHBIE TOCTPOSHMSI, MCCIEeI0BATh BO3MOXKHOCTb IPUMEHEHHS TeopeM U GhopMy Juis
pelieHus 3a1ay;

[ ymeTb popMyIHpOBaTh U JOKa3bIBaTh FT€OMETPUUECKUE YTBEPIKIACHHUS;

[] BIasieTh MOHATUSIMU CTEPEOMETPUN: TIPU3Ma, Napajljiesienunea, NupamMmmuia, TeTpasip;

[] uMeTh mpescTaBlIeHUs] 00 aKCHOMaxX CTEPEOMETPUH U CIIEACTBUAX U3 HUX U YMETb IPUMEHSTh
UX [P pELICHNUH 33]1a4;

[] yMETb CTPOUTH CEUYEHUS MHOTOTPAHHUKOB C HCIIOJIb30BAHUEM pPa3IMYHBIX METOJOB, B TOM
YHCIIe U METO/A CIIEIOB;

[} UIMETh NPEACTABIEHUE O CKPELUIUBAIOLINXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YIOJ
U PAaCCTOSIHUE MEXI1Yy HUMU;

[] NpuUMEHATH TEOPEMBI O NAPAUIEIBHOCTH MPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE IPHU
pEeIlIeHNH 3a]aY;

[ yMeTh NIPUMEHATH NapajieIbHOE MPOEKTUPOBAHUE I H300paskeHus puryp;

[] yMeTb NPUMEHSTH NEPHEHAUKYISIPHOCTH NMPSMOU U TUIOCKOCTH MPHU PELICHUH 3a/1a4;

[] BIaAeTh MOHATHSAMHM OPTOrOHAJIBHOE INPOEKTUPOBAHUE, HAKJIOHHBIE M UX MPOEKIUH, YMETbH
IPUMEHSTh TEOpEMY O TpeX MEePHEHAUKYISIpax Mpu PEeLICHUH 3a/1a4;

[] BIMageTh MOHATUAMHU PACCTOSIHME MEXAY (PUrypaMu B MPOCTPAHCTBE, OOIIUI MEpIIEeHANKYIISP
JBYX CKPEIIUBAIOIINXCS MPSAMBIX U YMETh IPUMEHSTh UX MPU PELICHUH 33/1a4;



[] BIaAeTh MOHATHEM Yrojl MEXIy HNpPSAMOM M IUIOCKOCTBIO U YMETh IPUMEHSTH €ro Ipu
pELICHUH 3a]a4;

[] B1ageTh NOHATUAMU JIBYTPAHHBINA YroJl, yroj MEXKAY MPaBUIbHBIX MHOIOTPAaHHUKOB;

[] BIageTh MOHATHSAMHU LEHTPAJIbHOE U MapajuleIbHOE MPOEKTUPOBAHHE M MPUMEHSTh UX NPHU
HOCTPOCHUH CEUYEHUI MHOTOIPaHHUKOB METOJJOM IPOEKIIHIA;

[] MMeTh mpeAcTaBICHUE O pa3BEepPTKE MHOTOrpAaHHHMKA M KpaTyaiieM MyTH Ha MOBEPXHOCTHU
MHOI'OI'paHHMKA;

[] mMeTh mpecTaBIeHHE O KOHMUECKUX CEUCHUSX;

[] uMeTh MNpeICTaBICHHE O Kacarouuxcs cdepax M KOMOMHAIUMM Tell BpallleHHs U yMETh
NPUMEHSATH UX MIPH PELICHUHU 337ay;

] npUMEHATh IPU PELIeHUH 3a1a4 (POPMYITy pacCTOSIHUSA OT TOYKH /10 MJIOCKOCTH;

] BmameTh pasHBIMHU CIOcOOaMHU 3aJaHUsl MPSIMOM YpaBHEHUSIMH M YMETh NPUMEHSATh MpU
pELICHUH 3aJa4;

[] mpUMEHSTh NMPH pEIIeHUH 3a/1a4 U JO0Ka3aTelIbCTBE TEOPEM BEKTOPHBIM METOJ M METO[
KOOpJIMHAT;

(]  uMeTh mpeacTaBieHWe 00 akcuomax oO0bema, MNpPUMEHATh (GOpMyJIbl  00BEMOB
IPSMOYTOJIBHOTO Mapajulesenumnesa, Ipu3Mbl U MUPaMUIbl, TETpasapa MpH pelieHUH 3aa4;

[l mpuMeEHSTh TEOpEeMbI 00 OTHOIIEHHUSIX 00BEMOB IPH PEIICHUH 33]1a4;

[l NpUMEHATh MHTErpajl JUisl BBIYMCICHHUS OOBEMOB M IIOBEPXHOCTEM Tea BpalleHus,
BBIYUCIICHHSI IJIOMIAIU CPepruecKoro mosica 1 oobemMa mapoBoro CIios;

[] uMeTh IpeCTaBICHUE O JBWKEHUIX B MPOCTPAHCTBE: MapalIeIbHOM MEPEHOCE, CUMMETPUHU
OTHOCHUTEJIBHO TUIOCKOCTH, LEHTPAIBHOW CHMMETPHH, TIOBOPOTE€ OTHOCHTEIBHO MPSIMOM,
BUHTOBOM CUMMETPHUH, yMETh IPUMEHATh UX P PEIICHUH 3a/1a4;

[] WuMeTh TpeACTaBICHHWE O IUIOMAAM OPTOrOHAIBHOW IUIOCKOCTSIMH, MEPIECHANKYISIPHBIE
IUIOCKOCTH M YMETh IPUMEHSTh UX IIPU PELICHUH 3a/1a4;

[] BmameTh MOHATHIMHU MIPU3Ma, TapaJJIeNICIHIe]] 1 IPUMEHATh CBOMCTBA NMapauiesienunea mpu
pELIeHUH 3aJa4;

[] BIageTh MOHATHEM MPSIMOYTOJIBHBIN IMapajuIeIeUIe/ ] U IPUMEHSTD €0 P PEIICHUH 33/1a4;
[l BMajgeTh NOHATUSAMM NMUpPAMHUIA, BUJIBI TUPAMUJ, 3J€MEHThl IPAaBUIbHON MUPaMUABI U YMETh
NPUMEHSATH UX MIPH PEIICHUHN 3a]1ad;

[ uMeTh mpejcTaBIeHne o0 TeopeMe Diliiepa ,IpaBUIbHBIX MHOTOIPaHHHUKAX;

[] BmasieTh MOHSATHEM IO MOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETH NMPHUMEHSTH €r0 MpU
pEeLIeHUH 3aJa4;

] BmameTh MOHATHAMH Tella BpalleHus (IMIHHIp, KOHYC, map U cdepa), UX CEUCHUS U yMETh
OPUMEHSTh UX MPU PELICHUH 3aj1ay;

[] BTajgeTh MOHATUSMH KacaTelbHBbIE TPSMBbIE M IUIOCKOCTH M YMETh NPUMEHSTh WX MpU
pELIeHUHN 3a]a4;

[] WMeTh TIPENCTAaBICHHSI O BIHCAHHBIX W OMHCAHHBIX cepax M yMETh NMPUMEHATh HX TpPU
pEeLIeHUH 3aJa4;

[] B1ageTh MOHATUSMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJl BPAIICHHUS U MPUMEHATh UX TPU
peLlIeHUH 3a]a4;

[] “MeTh TIpeAICTaBICHNE O pa3BepPTKe IIJIMHAPA ¥ KOHYCA, IUIONIaId TOBEPXHOCTH MWIMHAPA U
KOHYCa, YMETh IPUMEHSTh UX MPU PELICHUH 3a7ay;

[] mMeTh TpeIcTaBICHNE O TUTOIAAH ChEPhl U YMETh MPUMEHSATH €T0 MPH PEIICHUH 3a71ad;

[] ymeTh pemaTh 3a1a4d Ha KOMOMHALMU MHOTOTPAHHUKOB U TEJl BPAILLICHUS;

[] UMeTh TpeACTaBICHHE O MOAOOWH B MPOCTPAHCTBE M YMETh PEIIaTh 3a/Ja4l Ha OTHOIICHHE
00BEMOB | IIJIOIIAICH MOBEPXHOCTEN MOJOOHBIX (UTYD.

B noBceHEBHOI KU3HU U IPU U3YYCHHUHU JAPYTHX MPEAMETOB:

npoexyuu;

[] MMeTh TpeICTaBICHWE O TPEXTPAaHHOM W MHOTOTPAHHOM yIJI€ W TPUMEHSTH CBOWCTBA
IUIOCKUX YIJIOB MHOTOTPAHHOTO yIJIa IPU PELIeHNUH 3a/1ay;



[ IMeTh mpeACTaBICHUS O MPeoOpa3OBaHUK MOAOOMUS, TOMOTETUH U YMETh MPUMEHSTH UX MPH
pELICHUH 3a]a4;

[] ymMeTh pemaTh 3aJja4d Ha MIIOCKOCTH METOJIaMH CTEPEOMETPHUH;

[ yMeTh IPUMEHATH (OPMYIIBI 0OBEMOB MPH PEIICHUU 33124

[] cocTaBIIATh C HMCIOJIB30BAaHMEM CBOWCTB I€OMETPUUYECKHX (DUTYp MaTeMaTH4eCKHUE MOICIH
JUIA peuieHus 3a1a4 MPaKkTUYECKOr0 XapakTepa M 3a1ay U3 CMEXHBIX JUCLUIUIMH, UCCIIEI0BATh
IIOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YJIbTAT

Bexmopwvl u Koopounamul 6 npocmpancmee

[} BnageTb MOHATUSAMHU BEKTOPBI U UX KOOPJIUHATHI;

[] yMETh BBIIOJIHATH ON€palMy HaJ BEKTOPaMHU;

[] ncnoJyib30BaTh CKAJISPHOE MPOU3BEAEHUE BEKTOPOB IIPU PELLIEHUH 3a/1a4;

] mpUMEHSTh ypaBHEHHE IIOCKOCTH, (HOPMYITy pACCTOSIHHUS MEXIYy TOUYKAMH, ypaBHEHUE Cepbl
IIPU pELICHUH 33/]a4;

[] MpUMEHSTHh BEKTOPBI U METOJI KOOPAUHAT B IIPOCTPAHCTBE IIPU PELLIEHUH 3a/1a4

Hoctuxkenue pe3ynbraToB paszaena lI;

] HaxXoAUTh 00BEM MapaIJICNICIUIICIa U TeTPadipa, 3aJJaHHBIX KOOPJAMHATAMH CBOMX BEPIIUH;

[] 3agaBaTh NPSIMYIO B IPOCTPAHCTBE;

[J HAXOIUTh PACCTOSIHUE OT TOYKHU JI0 TIIOCKOCTH B CUCTEME KOOPJIUHAT;

[] HaXOOUTh PACCTOSIHUE MEXAY CKPEIIMBAIOLIMMUCA NPSIMBIMHM, 3aJaHHBIMU B CHCTEME
KOOpJAMHAT

Hcmopuﬂ mamemamurku

[J UmeTh MMpEACTABJICHUEC O BKIIAC BBIAAOIINXCA MATCMATHUKOB B Pa3BUTUC HAYKU;
[l mOHUMAaTh POJIb MATCMATHUKU B PA3BUTHU Poccun

Hoctrxenue pe3ynpraToB paszgena 1
Memoowvr mamemamuxu

[1 Mcrionb30BaTh OCHOBHBIE METO/IBI JIOKA3aTeIILCTBA, TPOBOIUTH
J0Ka3aTCJIbCTBO U BBIITOJIHATH OHpOBCp)KeHI/IC;

[] npUMEHSTh OCHOBHBIC METOJIbI PEIICHHUS MATEMATUICCKUX
3a/1a4;

] Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MIPUPO/IE
XapakTeprU30BaTh KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO
MUpa ¥ IPOU3BEJICHUN UCKYCCTBA,

(] MpUMEHSTh NPOCTENIINE MPOrPAMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPH PEIICHUN
MaTEMaTHYCCKUX 3a1a4,

[] mosIb30BaTHCS MPUKIIAIHBIMU TIPOTPAMMaMHK U TIPOTpaMMaMH
CHUMBOJIBHBIX BBI‘—II/ICJ'ICHI/Iﬁ JJI1 UCCJIEAOBAHUS MAaTEMATHUUYCCKUX
00BEKTOB

Joctuxkenue pe3ynpraToB paszgena II;

IIPUMEHATh MATEMATHYECKUE 3HAHUA K HCCIIEJOBAHUIO
OKpY’KaIoIIero Mupa (MoieIMpoBaHue (GU3NIECKUX
MPOLIECCOB, 3a/1a4l SKOHOMUKH )



Henu u 3aaa4u Kypca:

Hemnu:

* (opmupoBaHUE NpPEACTABICHUNA O MaTEeMAaTUKE KaK YHHBEPCAJIBHOM SI3bIKE HAyKH, CPEICTBE
MOJICJIMPOBAHMS SBJICHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MaTEeMaTHKHU;

* pa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXEHHUs, aITOPUTMHUYECKOM
KYJIBTYpbl, KPHTUYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOMMOM J1J1s1 00y4eHHUs B BhICIIEH IIKOJIE
110 COOTBETCTBYIOILICH CIIEIMATLHOCTH, B OyayIell mpoQecCHOHaNbHON NesITeIbHOCTH;

* OBJaJeHHEe MaTeMaTHMYeCKUMM 3HAHUSMM U YMEHUSAMH, HEOOXOAUMBIMU JUIS H3Yy4YCHMS
MIKOJBHBIX €CTECTBEHHOHAYYHBIX AMCUMIUIMH Ha YIIyOJIEHHOM YpPOBHE, IJsl TOJYYCHHUS
0o0pa3oBaHus B 00J1aCTAX, TPEOYIOLIMX YriyOlIeHHON MaTeMaTH4YeCKOM MOArOTOBKHY;

* BOCIIUTAHUE CPEICTBAMH MAaTEeMAaTHUKU KyJIbTYPHI JIMYHOCTH: OTHOLICHHS K MaTeMaTHKe Kak
YacTd OOILEYETIOBEYECKOM KYyJIbTYPbl 3HAKOMCTBO C HCTOpPMEH pa3BUTUS MaTeMaTHKH,
HBOJIIOIMEH MaTEeMaTHYECKUX WJeH, TOHUMAHUS 3HAYMMOCTH MAaTeMaTHKH JUIsl OOLIECTBEHHOTO
mporpecca.

3anaun

* cHCcTeMaTU3MpPOBATh CBEJACHMS O 4YMCIaX; M3YyYUTh HOBBIE BH/bl YHCIIOBBIX BBIPAXKEHUH U
(GopMyJI; COBEPIIEHCTBOBATh MPAKTUYECKNE HABBIKU U BBIYUCIUTEIBHYIO KYJIBTYPY, PACIIUPSThH
U COBEpUICHCTBOBAaTh anreOpanyeckuil ammapaT, c(OPMHPOBAHHBIM B OCHOBHOHM IIKOJIE, W
IIPUMEHSATD €r0 K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4;

*  pacllMpuTh M CUCTEMAaTH3MpOBAaTh OOLIME CBEIEHUS O (QYHKUUAX, IOMOJIHUTH KJacc
U3ydaeMbIX (DYHKIHHA, TPOMILIIOCTPUPOBATh MIMPOTY NMPUMEHEHUS (YHKIUN IJIsi ONMUCAHHUSA U
W3YYEHHUS PEANIbHBIX 3aBUCUMOCTEH;

* U3y4UTH CBOWCTBA POCTPAHCTBEHHBIX TEJ, CPOPMHUPOBAHUE YMEHHS TIPUMEHSTD MOyYCHHBIE
3HAHUSA Ul PEIICHUS IPAKTUYECKUX 3a/ay;

*  pa3BuUBaTh IPEACTABICHUS O BEPOSTHOCTHO-CTaTUCTHUUYECKUX 3aKOHOMEPHOCTSIX B
OKpYXKAalOIlleM MHPE, COBEPIICHCTBOBATb WHTEIUIEKTYalIbHBIE W PEUYEBBIE YMEHHUSA IIyTEM
oOoramieH1si MaTeMaTU4eCKOro S3blKa, Pa3BUTHS JJOTMUECKOTIO MBIIIUICHHUS;

* 03HAKOMHTH C OCHOBHBIMU UaCIMH U METOJaMU MaTEMAaTHYCCKOI'O aHaJIn3a.

Onucanue MecTa Kypca B y4eOHOM IJIaHe.

VY4eOHbIii Tu1aH Ha n3ydyeHne mareMaTuku B 10-11kmaccax oTBOIUT 6 Yaca B HENENIO, B TEUCHUE
nByx jet: 10kmacc-204 gacos, 11kmacc-204 gaca.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3YJIbTAThI:

[] pa3BUTHE CIOCOOHOCTH K CAMOTIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEICIICHHIO;

[ ¢dbopMupOBaHHE JMYHOCTHBIX IIEHHOCTHO-CMBICTIOBBIX OPHUEHTHUPOB M YCTAHOBOK, CHCTEMBI
3HAYMMEBIX COIMAILHBIX ¥ MEKIUNYHOCTHEIX

OTHOIIICHUH, JIMYHOCTHBIX, pErysiTUBHBIX, MMO3HABATEIbHEIX, KOMMYHHKATHBHBIX
VHUBEPCAIBHBIX YYEOHBIX JIEUCTBHM, CHOCOOHOCTH WX HCIOJB30BaHUS B  Yy4EOHOM,
MO3HABATEJIbHOW U COIIMAIIbHOU MPAKTUKE;

(] ¢dbopmupoBaHHE YMEHUN CaMOCTOSITEIHHOTO IJITAHUPOBAHUS M OCYIIECTBICHUS Yy4eOHOM
JESTEIbHOCTH W OpTraHM3alli y4eOHOrO COTPYJHUYECTBA C TMeJaroraMd M CBEPCTHHKAMH,
MOCTPOEHHUS UHIMBUIYATHFHOTO 00pPa30BaTEeILHOTO MapIIPyTa;

[] pemieHne 3amad  OOIIEKYIbTYpHOTO, JHUYHOCTHOTO ¥ TIO3HABATENBHOTO  Pa3BUTHS
00yJaromuxcs;

[] moBbiieHne 3(PPEKTUBHOCTH YCBOCHHSI 3HAHWW M Y4eOHBIX MAeWCTBUH, (opmHpoBaHHE
HAy4YHOTO THWIIA MBIIUICHHUS, KOMIIETEHTHOCTEH B MPEAMETHBIX 00JIacTAX, y4deOHo-
HCCJIEI0BATENbCKOM, MPOEKTHON M COLIMAIBHOM AESITENbHOCTH;

(] co3maHmWe YCIOBUH IS HMHTETpPAIlMd YPOYHBIX W BHEYPOUYHBIX (opM  yueOHO-
MCCIIEIOBATENLCKOM M MMPOSKTHON AESITeNFHOCTA 00yUYatomuxcs, a

TaK)Ke UX CAMOCTOSITEIbHON PabOThI MO MOATOTOBKE U 3aIIUTE WHIUBUTYATbHBIX TIPOEKTOB;



(] ¢dopmMupoBaHHE HaBBIKOB y4acTHUs B pa3IHYHBIX (opMax oOpraHU3aluu y4eOHO-
HCCJICIOBATEIILCKON U TPOCKTHOW AESITeThHOCTH (TBOPUYECKHE KOHKYPCHI, HAYYHBIE OOIIECTBa,
HAYYHO-TIPAKTHYECKUE  KOH(MEPEHIMH, OJUMIIAAJIbI, HAIMOHAIbHBIE  O0pa3oBaTEIbHBIC
nporpaMMbl M JIpyrue (opmMbl), BO3MOXKHOCTH TOJYYEHHS MPAKTUKO-OPUEHTHPOBAHHOTO
pe3ysbTara;

[] MpakTUYECKYIO HAIIPABIECHHOCTH IIPOBOAMMBIX UCCIIEIOBAHUNM U HHIMBUAYAIbHBIX IPOCKTOB;
(1 BO3MOMKHOCTh  TPAKTUYECKOTO  KCIIOJIb30BaHHS ~ NMPHOOPETEHHBIX  O00yYarOIIUMUCS
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB LECJICIIOJIAraHusd, INIAHUPOBAHHUA U CAMOKOHTPOJIA;

[l TOATrOTOBKY K OCO3HAaHHOMY BBIOOpPY JalibHEHIIEro oOpa3oBaHuss U TPO(ECCHOHATBHOM
JESTEIILHOCTH.

JIuunocmmuute pe3ynromamsl NPENONAralOT ¢HOPMUPOBAHHOCTD:

[] cnocoOHOCTH K CaMOIIO3HAHUIO, CAMOPA3BUTHUIO U CAMOOTMPEIEIICHUIO;

[] JUYHOCTHBIX IIEHHOCTHO-CMBICJIIOBBIX OpPHUEHTHUPOB M YCTAaHOBOK, CHUCTEMbl 3HAUYUMBIX
COLIMAIBHBIX U MEXJIMYHOCTHBIX OTHOLIEHWW, JIMYHOCTHBIX, PEryJISATUBHBIX, ITO3HABATEIbHBIX,
KOMMYHUKATUBHBIX YHUBEPCAIbHBIX yYEOHBIX ICHCTBUN, CIIOCOOHOCTH HUX HCIOJIb30BaHUS B
yueOHOI, TO3HABATEIbHOM U COIMALHOM MPAKTUKE;

[] yMeHUH CaMOCTOSATEIHHOIO TUIAHUPOBAHUS M OCYIICCTBICHUS YYCOHOW ACSITEILHOCTH H
OpraHu3aIy y4eOHOTO COTPYAHUYECTBA C

neJjaroraMu U CBEpCTHUKAMM, MTOCTPOCHUSI HHAMBUAYaJIbHOTO 00pa30BaTEIbHOIO MapIIPyTa;

[] ymeHuil pemieHusi 3agad OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHHOTO Pa3BUTHS
00yJaromuxcs;

[] OTBETCTBEHHOTO OTHOIICHHS] K YYEHHIO, TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS K
caMmopeaM3aluyu U caMoo0pa30BaHUI0 Ha OCHOBE Pa3BUTONW MOTHBAIIMU YUCOHOU JCSITEIBHOCTH
¥ JMYHOCTHOTO CMBICIIa M3Y4YCHHS MaTeMaTHKH, 3aWHTEPECOBAHHOCTh B MNPHOOPETEHUH U
pacUIMpeHH MAaTeMAaTHYEeCKUX 3HAHUM U CHOCOOOB JEHCTBHM, OCO3HAHHOCTH IOCTPOCHHUS
WHIUBUIYaIbHON 00pa30BaTeIbHON TPACKTOPUY;

[] 1IeTOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0I11eCTBEHHOHN NMPaKTHKH.

[] TOTHYECKOTO MBIIIUICHHS: KPUTHYHOCTU (YMEHHE PACIO3HABATh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBAaHUS), KPEATUBHOCTH (COOCTBEHHAs apryMEHTAllMsi, OIPOBEPKEHHs, IOCTaHOBKA
3a1a4, GOpMyIUPOBKA TPOOIIEM, UCCIIEIOBATEILCKHUI MPOEKT U Ip.).

Memanpeomemnbvle pe3yibmamupl PEANoNaraloT ¢hOpMUPOBAHHOCTE:

[] crmOCOOHOCTH CaMOCTOSITEIHHO CTaBHUThH €)M YU€OHOW M MCCIEI0BATEIbCKON IeATebHOCTH,
IUIAHUPOBATh, OCYILIECTBISITh, KOHTPOJIUPOBATH W  OIEHUBATh y4ueOHbIE JCHCTBHUS B
COOTBETCTBUU C MOCTABJICHHOM 3a/1a4€il M YCIOBUSIMU €€ BBINOJIHECHUS,

[]  yMeHHMSI CaMOCTOSITENbHO IUIAHMPOBATh aJbTEPHATUBHBIC IIYTH JOCTH)KEHHUS LEJeH,
OCO3HAHHO BBIOMpaTh Hanbosee d3PPeKTUBHBIC CITOCOOBI pelIeHUsT yUeOHbIX U MO3HABATEIbHBIX
3a/1a4;

[] yMeHUsI HAXOAUTh HEOOXOIUMYIO0 HH(POPMAIIMIO B PA3TUYHBIX UCTOYHUKAX (B CIIPAaBOYHHKAX,
autepatype, MHTepHeTe), TpencTaBisITh WHGOPMAIUIO B pa3IU4HON ¢dopMe (CIIOBECHOI,
TaOJIMYHOW, TrpaduuecKkod, CHMBOJIMYECKOI), o00pabaThiBaTh, XpaHUTh U IE€pelaBaTh
WH(}OpPMAIIHIO B COOTBETCTBUU C MIO3HABATEILHBIMU I KOMMYHHKATUBHBIMU 33/1a4aMH;

[] BHmajgeHWsT TNpPUEMaMH YMCTBEHHBIX JIEHCTBUM: ONpENETCHUs TOHITHH, 0000IIeHus,
YCTaHOBJICHHS aHANIOTUH, KiIaccu(UKAIlMK Ha OCHOBE CaMOCTOSITEIHHOTO BHIOOpA OCHOBAHUU U
KPUTEPHUEB, YCTAHOBJIEHUS POJOBUIIOBBIX W TPUUYWHHO-CJICICTBEHHBIX CBSI3€H, MOCTPOEHUS
YMO3aKJIFOUEHUI UHAYKTUBHOTO, IETYKTUBHOT'O XapaKTepa WIH 110 aHAJIOTUH;

[] yMeHUsI OpraHU30BLIBATh COBMECTHYIO YU€OHYIO JACSITENLHOCTh C YUYUTENIEM U CBEPCTHUKAMU:
OTIPENeNIATh e, pachpeaeniarTh (QYHKIMU, B3aUMOJCUCTBOBATh B TPYIIE, BBIIBUTATh
TUIOTE3bl, HAXOJUTh pEIIeHUE MPOOIEeMbI, pa3pemaTh KOH(IUKTHI HAa OCHOBE COTJIACOBAaHUS
MO3UIMU U yY€Ta HUHTEPECOB, ApT'yMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE.



Ilpeomemmnvie pe3ynibmamepl IpeANoNaraloT CGOPMUPOBAHHOCTB!

[] mpexacraBieHUd O HEOOXOAMMOCTH JIOKA3aTEIbCTB MPU OOOCHOBAHMU MAaTEMAaTUYECKUX
YTBEPXKJICHUH U POJIM AKCUOMATUKU B IIPOBEICHUH JIEAYKTHUBHBIX PACCyKICHUH;

[]  NOHATMHHOTrO ammapaTa MO OCHOBHBIM pa3jellaM Kypca MaT€MaTHKH; 3HAaHUN OCHOBHBIX
TeopeM, GOopMyI U YMEHUS UX IPUMEHATh; YMEHUS

JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

O YMEHUH MOJEIUpPOBaTh peajbHbIE CHUTyallud, MCCIEJOBAaTh IOCTPOEHHbIE MOJEINH,
MHTEPIIPETUPOBATH I1OITYUEHHBIN pPE3ylbTaT;

1 mpexncraBieHUl 00 OCHOBHBIX MOHATUSAX MAaTEMaTHMYECKOIO aHaliM3a U HX CBOWCTBAX,
BJIAJICHHEC YMEHHEM XapaKTepU30BaTh IOBeJCHHE (YHKUUH, HCIOIb30BaHUE IOJYyYCHHBIX
3HAHUM JUId ONMCaHMS U aHAJIM3a peaibHbIX 3aBUCUMOCTEH];

[] BlageHUWE YMEHUSIMM COCTaBJICHHS BEPOATHOCTHBIX MOJEIEH IO YCIOBHUIO 3aJaud MU
BBIUUCIICHHUSI BEPOSATHOCTH HACTYIUICHHMsI COOBITMI, B TOM 4HUCIIE C IpUMEHEeHHeM (opmyi
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIEAOBAaHUS CIy4yalHBIX
BEJIMYMH 110 UX

pacIpeeneHuIo

(1 copMHpPOBaHHOCTh HABBIKOB Yy4acTUsi B pa3IMYHbIX (opMax OpraHu3aluu y4eOHO-
MCCJIEIOBATEIbCKON U MPOEKTHOW AESATEIbHOCTU (TBOPUECKHE KOHKYPCHI, HAy4YHbIE OOILECTBA,
HaY4YHO-TIPaKTHYECKUE KOH(EPEHIIUH, OJUMITHAIbI, HAIMOHAIbHbBIE 00pa30BaTeIbHbIC
pOTpaMMBI U J1p. HopMbI)

[ K 0cO3HAaHHOMY BBIOODPY JAajibHENIIEro 00pa3oBaHus U NPOPECCHOHATBHOMN 1EATEIbHOCTH.

[IpenmerHble pe3ysbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeNbHOM MNpOTrpaMMbl  CPEIHETO
o0mrero odopa3oBaHus UIA Y4€OHBIX IPEAMETOB, B TOM 4yHclie «MaremaTtuka», Ha yriayOJIeHHOM
YPOBHE  OpHUEHTHUPOBAHBl  INPEUMYIIECTBEHHO Ha  IMOATOTOBKY K  IOCIEIYIOIIEMY
npoQeCCHOHATBHOMY 00Pa30BaHUIO, PAa3BUTUE MHIUBUAYAIbHBIX CIIOCOOHOCTEH O0y4aroIuxcs
nyTeM OoJjiee riy0oKOro, 4eM 3TO MpelycMaTpuBaeTcst 6a30BbIM KypcOM, OCBOEHHEM OCHOB
HayK, CHCTEMaTHYEeCKHMX 3HAHUM M CHocoOOB JEHCTBUM, NPUCYHIMX JaHHOMY Yy4eOHOMY
IIPEAMETY.

TpeGoBaHus Kk NMpeIMeTHBIM Pe3yJIbTATAM O0CBOEHHSI H230BOr0 Kypca MATEeMaTUKH JIOJIKHBI
OTpaXKaTh:

[ cpopMHUPOBAaHHOCTH MPECTABICHUNA O MaTEMAaTHKE KaK YaCTH MUPOBOH KyJIbTYpBl U O MECTe
MaTeMaTUK{ B COBPEMEHHOM LUBUIIM3ALMH, O CIIOCO0AX OMUCAHUS HAa MAaTEMAaTHUYECKOM SI3bIKE
ABJICHUM pPEaJIbHOIO MUPA;

(] chopMHUPOBAaHHOCTh MPEACTABIEHUNH O MaTEeMAaTUYECKUX IOHATHUSAX KaK O BaKHEHIINX
MaTE€MaTUYeCKUX MOJEIAX ,II03BOJIAIOIIMX ONKUCHIBATE U U3y4aTh Pa3HbIE IPOLECCHl U SBICHUS;
ITIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUs MATEMATUYECKUX TEOPHUH;

[] BnazgeHWe METOAAMH [O0KAa3aTeJIbCTB U QAJITOPUTMOB PELICHUs; YMEHUE WX INPUMEHSITH,
IIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKACHUS B X0JI€

pelIeHus 3a/1a4;

[] BlIaJeHHWe CTaHJApPTHBIMM IPUEMAMM pEUICHUS pPalUMOHAIBHBIX M HMPPALHOHAIbHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUH M HEPABEHCTB, UX CHUCTEM;
HCITOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHCIIE JUIS TIOMCKA IIyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

(] chopMHpOBaHHOCTH MpPEACTaBICHUM 00 OCHOBHBIX MOHATHUSX, HAEIX U MeToJax
MaTEeMaTU4YeCKOro aHaJIn3a;

[] BIIaJlecHHE€ OCHOBHBIMM TOHSATHSMH O IUIOCKHX W IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOWMCTBaX; C(HOPMHUPOBAHHOCTb YMEHHUS PAcIO3HAaBaTh Ha YepTexax,
MOJIETSIX M B PEAJbHOM MHpE TeoMeTpuyeckue (Uryphl; NMPUMEHEHHE H3YYEHHBIX CBOMCTB
reomMeTpuueckux ¢uryp u QGopMmyn s pelieHus TeOMETPUYecCKUX 3ajady M 3agad ¢
IIPaKTUYECKUM COJEPIKAHHUEM;



] chopMHUpPOBAHHOCTH MPEACTABICHUN O MPOIECCaX W SBJICHHUIX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, OCTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPeaJbHOM MHpE, 00 OCHOBHBIX IOHSTHSX
SJIEMEHTapHOM TEOPUU BEPOSITHOCTEH; YMEHUM HAXOJAWTh U OICHUBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITUH B MPOCTEUINX MPAKTUYCCKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

[J BJIaJICHHME HABBIKAMHM HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM IPU PEILICHUU
3aja4.

TpeOGoBanHMs K IPEIMETHBIM PE3YJIbTaTaM OCBOCHHSI YIITYOJIGHHOTO Kypca MaTeMAaTHKHU JOJIKHBI
BKJIFOYATh TPeOOBAHUS K pe3yJibTaTaM OCBOEHUS 0230BOT0 Kypca U JOMOTHUTEIBHO OTPaXKaTh:

[ chopMUPOBAHHOCTH MPEJICTABICHUNA O COLUATBHBIX, KYIbTYPHBIX U UCTOPUYECKHUX (PaKTOpax
CTAHOBJICHUSI MAaTEMATUKH U HHPOPMATHUKH;

[J chopMHUPOBAHHOCTH OCHOB JIOTUYECKOTO, AJITOPUTMHUYECKOTO M MATEMATUIECKOT'0 MBIIIIJICHUS;
(] chopMHPOBAHHOCT, YMEHUW NPUMEHSTH IOJYYCHHBIC 3HAHWUSI TPH PEIICHUU Pa3IMYHBIX
3aj1ay;

[ chopMupOBaHHOCTH MPEJCTABICHUN O MAaTEMaTHUKE KaK YaCTH OOIIEYEIIOBEYECKON KYIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, IMO3BOJISIIOIIEM ONMUCHIBATH U M3y4YaTh PEAbHBIE MPOLECCHl U
SIBJICHUS,

[J TOHMMAaHUE COUHAIBHOTO, SIKOHOMUYECKOT0, MOJIUTUYECKOT0, KYJIbTYPHOIO, IOPUINYECKOTO,
MPUPOTHOTO,  SPrOHOMHUYECKOTO,  MEAUIIMHCKOTO H  (PU3HMOJIOTMYECKOTO  KOHTEKCTOB
WH(OOPMAIIMOHHBIX ~ TEXHOJIOTH, TPHHITHE JTHYSCKUX  AaCMEKTOB  HMH(DOPMAIIMOHHBIX
TEXHOJIOTUH;

(] copMHUPOBAaHHOCTH MPEJCTABICHUN O HEOOXOAMMOCTU JOKA3aTEJIbCTB MPU OOOCHOBAHHUH
MaTE€MaTUYeCKUX YTBEPXKICHHMM M pOJIM AKCUOMATUKU B TPOBEACHUU JEAYKTHBHBIX
paccyXJIeHH;

(] chopMUPOBAHHOCTh MOHATHIHOIO ammapaTa MO OCHOBHBIM pasfieliaM Kypca MaTeMaTHKH;
3HAaHWI OCHOBHBIX TE€OpeM, GOpMYJS U YMEHHUS UX MPUMEHSITh; YMEHHUS JOKA3bIBATh TEOPEMBI U
HaxO0JIUTh HECTAHIAPTHBIC CITOCOOBI peIICHUS 3a1a4;

1 chopMupOBaHHOCTH YMEHHIM MOAETUPOBATh peallbHble CUTYAIMH, UCCIIE0BATh OCTPOCHHbIE
MOJIEJIA, UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT;

[ chopMUPOBAHHOCTD MPEJICTABICHHI 00 OCHOBHBIX MOHATHSIX MaTEeMaTHUYECKOT0 aHAIM3a U UX
CBOICTBaX, BIIaJICHUE YMEHHMEM XapaKTepU30BaTh TMOBeJeHHE (YHKIUN, HCIOJIb30BAHNE
IIOJIYYEHHBIX 3HAHUM JJI OIIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

[] BIageHUWE YMEHUSAMM COCTAaBJICHUS BEPOATHOCTHBIX MOJEIEH IO YCIOBHIO 33aJaud M
BBIUUCIICHHUS] BEPOSTHOCTH HACTYIUICHHMsI COOBITHI, B TOM YHCIIe C HpUMEHeHHeM (opmyi
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOpUU BEPOSTHOCTEH; MCCIEAOBAaHUS CIydyalHBIX
BEJIMYUH 110 UX PACIPEIEICHUIO.

Coaep:xanue yueOHOro npeaMera.

Aunreopa.

HevictBurenvuble uyucna. l[lonsatue HaTypaiapHOTO uyucia. MHoxecTtBa uwucen. CBoMCTBa
JIEUCTBUTENBbHBIX YyKcen. KoMIIeKkCHbIe Unciia u onepauy HaJl HUMU. MeTos1 MaTteMaTH4eCcKoi
MHAYKIUU. J{0Ka3aTenbCTBO YMCIOBBIX HEPABEHCTB. JenuMocTh 1enbix yucen. CpaBHEHHS 1O
MOJYJIFO M. 3a/1a4H C LEJIOYNCICHHBIMU HEU3BECTHBIMM.

PanonanbHble ypaBHEHUST W HepaBeHCTBA. PanuoHanbHbIE BbIpaxkeHUs. Dopmynsl OHMHOMA
HproToHa, cCymMMBI M pa3HOCTH CTeneHEeH. J[eneHne MHOTOWIEHOB C OCTaTKOM. PanuoHasibHBIE
ypaBHeHUsA. CHUCTEMBbI palluOHAIbHBIX YpaBHEHU. MeTo/1 UHTEpBAJIOB PEILICHUS] HEPABEHCTB.
PamnmmonansHbie HepaBeHcTBA. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHATIBLHBIX HEPABEHCTB.
Kopenb crenenn n . Ilonarue kopHsa creneHu n. KopHM 4YeTHOW M HEUYETHOW CTENEHEH.
Apudmernuecknit kopeHb. CBOMCTBa KOPHEH cTENeHH n.



Crenenp NONOXUTENBHOTO uncia. [loHATHE M CBOMCTBA CTENEHH C pPalMOHAIbHBIM
nokasareneM. [ToHsTHE cTENEeHN ¢ HPpaLMOHAIBHBIM [10KA3aTEIIEM.

Jlorapudmel. Tlonstue u cpoiictBa jorapudmon. Jlorapudmuueckas ¢GyHkiusa. JlecaTHIHBIN
aorapudm (mpubJIMKEHHbIE BEIYUCICHNS).

[Toka3zarenbHble U JorapudmMuUyecKre ypaBHEHHUs U HepaBeHCTBa. lIpocreiiine nokazaresibHble
U JorapumMuyeckue ypaBHEHHS. YPaBHEHHSA, CBOIAIIMECS K MPOCTCUIIMM 3aMEHOU
HeusBecTHOro. IIpocreiine nokasarenbHble U JorapudmMuyeckue HepaBeHcTBa. HepaBeHcTBa,
CBOJSIIMECS K IPOCTEUIINM 3aMEHOM HEU3BECTHOTIO.

Cunyc, xocunyc yria llonarune yrma m ero Mepsl. OnpezneneHue CMHyca M KOCHUHYca YU,
OCHOBHBIE (POPMYIIBI JIsi HUX. APKCUHYC M apKKOCHHYC.

Tanrenc u xoranreHnc yria OnpeneneHue U OCHOBHbIE (POPMyJIbl JJIsl TAaHI€HCA M KOTaHI'€HCa
yria. ApKTaHI'€HC U apKKoTaHreHc. @opmyibl cinokeHus. KocuHyc cyMMbl (M pa3HOCTH) JBYX
yrioB. @opMyiibl Ui JONIOJIHUTENbHBIX YII10B. CHHYC CyMMBI (M pa3HOCTH) ABYX yrioB. Cymma
U pa3HOCTb CHHYCOB U KOCHHYCOB. ®opmynbl [Uisi JBOMHBIX M IIOJOBUHHBIX YIJIOB.
ITponsBeneHne CUHYCOB U KOCUHYCOB. @OpPMYJIbI [UIsl TAHT€HCOB.

Tpuronomerpudeckne (GpyHKIIMH YUCIOBOTO aprymenTa. OyHKIHMH y = sin X, y = €0S X, ¥ = tg X,
y = ctg x. TpuronomeTpuyecKkue ypaBHeHUs U HepaBeHCTBa lIpocTeiime TpUroHoMeTpuaecKue
ypaBHEHUSA. TpPUTOHOMETPUYECKUE YPABHEHMS, CBOMSIIMECS K MPOCTEHIIMM 3aMEHOM
HEU3BECTHOTO.

[IprMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYJI Ui perieHus ypaBHeHuil. O1HOpOaHbIE
ypaBHeHusd. lIpocteiimne TpuroHomerpudeckue HepaBeHCTBa. HepaBeHCTBa, cBopsmuecs K
IIPOCTEHMIINM 3aMEHOI HEU3BECTHOI0. BBeIeHNE BCIOMOTaTENbHOIO yIia.

OneMeHThl KOMOMHATOPUKH, CTATUCTUKU U Teopuu BeposiTHocTel. [lepectranoBku. Pazmerenus.
Coueranus. BepositHocTh coObiTusl. [loHsATHE M CBOMCTBa BepoATHOCTH coObITHA. YacToTa.
VYcnoBHas BepoATHOCTb. OTHOCUTENbHAs YacToTa COOBITHUSA. YCIOBHAs BEPOSTHOCTD.
HesaBucumbie coObITHSA.

IToBTOpenue. IIpu opranu3anuy TEKyIIEro ¥ UTOrOBOIO MOBTOPEHUS UCIIONIB3YIOTCA 3a0aHUs U3
paznena «3agaHust ISl IOBTOPEHUS» U JpyrueMaTepHrabl.

Oynkuun. OyHknuu u ux rpadpukn OnemeHtapHble ¢yHkuuu. HccnenoBanue ¢GyHKUUN U
MOCTPOEHHE UX IPa(PUKOB FJIEMEHTAPHBIMU METOIaMHU.

OcHoBHBIE c1IOCOOBI MpeoOpa3oBaHus rpadukoB. I'paduku GyHKUIUH, coaepkKalX MOIYIH.
[Tpenen ¢ynkuum u HenpepblBHOCTH. [loHsTHE mpenena ¢yHkunu. OIHOCTOPOHHUE IMPEAETBI,
cBoiicTBa mpezenoB. HempepslBHOCTE (yHKIMII B TOuYKe, Ha MHTEpBaje, Ha OTpE3KE.
HemnpeppiBHOCTE 3neMeHTapHbIX (QyHKUMNA. PaspbiBHble ¢yHKIuH. OOpaTHbIE (QYHKIHMH
[Tonstue obpatHoll GpyHKuMU. B3aumuo obpaTtHble QpyHKIMU. OOpaTHBIE TPUTOHOMETPUYECKHE
(GYHKIIIH.

Havaja maTeMaTH4eCKOIo aHAJIM3a.

[Tpenen nocnenosatenbHOCTH. CBOMCTBA npeaenoB. beckoHeuHo yObIBaroIiasi reoMeTpudecKas
nporpeccus. Yucno e. [Iponssoanas. Ilousatue npoussoanoi. IIponsBogHas cymMMsl, pa3HOCTH,
NPOU3BENEHUsT M 4YacTHOro JAByX (QyHkumil. HenpepbslBHOCT (QYyHKUMHA, HMEIOMINX
npou3BoaHyto, auddepenuman. I[IpousBoanbie sneMeHTapHbIX (QyHKUMi. [IpomsBoaHas
cnoxHoi @ynkuuu. [IpousBonHas obpatHoi GpyHkuuu. [IpumeneHne npous3BogHON. MakcumMyMm
U MUHUMYM (QyHKUIUH. YpaBHeHHE KacareibHOH. IlpuGnmxenHsle BerumcieHus. Teopemsl o
cpenHeM. Bo3pacranue u yObiBanue pyHkuuid. [Ipon3BoaHble BRICHIMX MOPSAKOB. BBITyKIIOCTD
rpaduka GyHKIUU. DKCTpeMyM (YHKIMH C €IMHCTBEHHOM KPUTHYECKOH TOYKOW. 3ajmaum Ha
MakCUMyM M MHHHUMYM. AcUMOTOTHL. J[poOHo-nmuHeiHas ¢yaknus. [loctpoenue rpadukos
byHKLui ¢ mpuMeHeHneM npousBoHol. @opmyna u psn Teitnopa.

[TepBooOpasznast u wunterpan. [lonarue mnepBooOpa3HOW. 3aMeHa TEPEeMEHHOWM W WHTETPH-
poBaHue 1o yacTsaMm. [Inomans KpUBOIMHENHON Tpanenuy.

Onpenenennplii uHTETpat. [IpubOanKeHHOE BBIYHCICHUE ONPEASICHHOr0 nHTerpana. dopmyna
Herorona — Jleitbnuna. CBOMCTBa ONpeAeieHHbIX MHTErpajioB. [IpuMeHeHue omnpeneneHHbIX



WHTETPAJIOB B TEOMETPUYECKUX H (Qu3nueckux 3amadax. [lonstue auddepeHnnamIrHOro
YpaBHEHHS.

3anauu, npuBosLIe K 1udepeHnalIbHbBIM YPAaBHEHHSIM.

YpaBHEHMs U HEPABEHCTBA.

PaBHOCHUIIBHOCTh ypaBHEHMH M HEpaBEHCTB. PaBHOCWIBbHBIE MpPeoOpa3oBaHUs YpaBHEHUH u
HEPABEHCTB. Y paBHEHUs-caeAcTBUA. [loHsaTHE ypaBHEeHMs- ciaencTBrs. Bo3BeneHue ypaBHeHus B
4YeTHYI0 creneHb. [loTeHuupoBaHue norapupMuueckux ypaBHeHuil. [IpuBenenue momoOHBIX
YICHOB YpaBHEHHUS.

OcBoOoxieHue  ypaBHEHUS ~ OT  3HaMmeHaTens.  [IpumeHeHwe  JorapupMHUECKHUX,
TPUTOHOMETPUYECKUX U APYruX Gopmyn. PABHOCHILHOCTh YpaBHEHUH M HEPABEHCTB CUCTEMAaM.
Pemienne ypaBHeHHMU ¢ moMmolnpio cucteM. YpaBHenus Buma f(a(x)) = f($(x)). Pemenue

HEPABEHCTB C IIOMOIIBIO CHCTEM.

HepasenctBa Buma f(a(x)) &gt; f($(x)). PaBHOCHIBHOCTH ypaBHEHHMH Ha MHOXECTBaX.
Bo3BeneHne ypaBHEHMsT B YETHYIO CTENEHb. YMHOXKEHHME YypaBHEHHMS Ha (DYHKIHMIO.
JlorapupmupoBaHne ¥ TMOTCHUMPOBAHHE YpaBHEHWH, MpHUBEJCHHE MOJOOHBIX UICHOB,
IPUMEHEHHE HEKOTOPBIX (hopMmyi.

PaBHOCWIBHOCTh HEPAaBEHCTB HAa MHOXKECTBA. BO3BeleHME HEpaBEHCTBA B YETHYIO CTEIEHb U
YMHO)XEHHE HEpPAaBEHCTBA Ha (YHKLHIO, MOTEHLHUPOBAaHHE JIOrapu(MUUYECKUX HEPaBEHCTB,
IpUBE/ICHNE MOJOOHBIX WIEHOB, NIPUMEHEHHE HEKOTOphIX (Gopmyin. Hectporue HepaBeHCTBa.
MeTon npoMeXyTKOB ISl yPaBHEHUN UM HEPABEHCTB. Y PAaBHEHUS U HEPABEHCTBA C MOIYJISIMHU.
Metox WHTEpBANOB MJsl HENMPEPBHIBHBIX (QyHKIUI. Vcnonp3oBaHue CBONCTB (QYHKIUI IpH
pelleHMH  ypaBHEHMH W HepaBeHCTB. lcmonb3oBanue — obyacTeld  CylIecCTBOBaHMS,
HEOTPULIATEIFHOCTH, OTPAaHMYEHHOCTH, MOHOTOHHOCTH W OKCTPEMYMOB (YHKIIMH, CBOWCTB
CUHYyCa M KOCHHYCa IIpM PEIIEHUM YPaBHEHMM M HepaBeHCTB. CHUCTEMBI YpaBHEHMH C
HECKOJIbKUMH HEU3BECTHBIMHU.

PaBHOCMWIIBHOCTB cucTeM. Cuctema-ciaencrsue. MeTos 3aMeHbl HEM3BECTHBIX. PaccyxneHus c
YHUCIIOBBIMM 3HAYEHUSIMU TpPU PEUICHUM CUCTEM YpaBHEHHH. YpaBHEHMs, HEpPaBEHCTBA U
CUCTEMBI C ITapaMEeTpaMU. Y paBHEHUs, HEPABEHCTBA U YPABHEHMS C TAPAMETPOM.

IToBropenue. IIpu opranu3anyu TEKyIIETrO0 U UTOTOBOTO ITOBTOPEHUS UCIIONB3YIOTCA 3aJaHus U3
pazznena «3afgaHus Uil IOBTOPEHUS» U APYTHUE MAaTEPUAIIBL.

I'eomerpus.

[IpsMble ¥ MIOCKOCTH B MpocTpaHcTBEe. OCHOBHbIE MOHATHS CTEPEOMETpUH (TOdYKa, Mpsmasd,
MJIOCKOCTh, MPOCTPAHCTRBO).

[Tepecekaromuecs, napaieNbHble U CKPELIMBAIOLIUECS MNpsIMbIE. YTOJ MEXAYy NPSMBIMA B
npoctpaHcTie. [lepneHauKynsIpHOCTb NPSMBIX.

[TapamienpHOCTh U NEPIEHIUKYIIIPHOCTD NMPSIMOU M IIJIOCKOCTH, IIPU3HAKU U CBOMCTBA. Teopema
0 Tpex nepneHaukyisapax. [lepnenaukynsap u

HAKJIOHHAsA. YTOJI MEXAY NPSIMOH U IJIOCKOCTBIO.

[TapayieIbHOCTh IUIOCKOCTEH, NEPIEHANUKYIAPHOCTh IUIOCKOCTEH, NPHU3HAKM U CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YyIJIa.

PaccrosiHus OT TOUKHM 10 TUIOCKOCTH. PaccTosiHue OT MpsMOM 10 IIIOCKOCTH. PaccrosiHne Mex Ty
napauIeJIbHBIMU MIJIOCKOCTSAMU. PaccTosinue Mexay

CKPEIIUBAIOIIUMHUCS MTPSMBIMHU.

[TapamnensHoe mpoekTHpoBaHue. Ilnomane OpPTOroOHANBHOM MPOEKIMM MHOIOYIOJIbHUKA.
N3006paxeHne npocTpaHCTBEHHBIX PUryp.

MHororpanHuky. Bepiunel, pedpa, rpaHd MHOrorpanHuka. PazBeprka. MHOrOrpaHHbBIE YTJIBL.
Beimykneie MHOrorpanHuku. Teopema Diinepa.

[Tpusma, ee ocHoBaHus1, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. [IpsiMas u HakIOHHAs
npusma. [IpaBuibnas npusma. [apannenenunen. Kyo6.



[lupamuna, ee ocHoBaHWEe, OOKOBBIE pebOpa, BBICOTA, OOKOBas IMOBEPXHOCTh. TpeyronbpHas
nupamua. [IpaBribHas nupamuaa. Y ceyeHHas nupamuia.

Cummerpun B KyOe, B mapajuienenumnesne, B npusme u nupamuie. [lonsrue o cummerpuu B
IIPOCTPAHCTBE (LIEHTpaJIbHAsL, OCEBasl, 3€pKaJIbHAas).

[IpuMepsl CHMMETpHUI B OKPYKArOLIEM MUPE.

Ceuenusi kyOa, mpusMbl, nupamuisl. [IpencTaBieHue O NPaBWIBHBIX MHOTOTPAHHUKAX
(Terpasap, KyO, OKTadAp, AOJAEKADIP U KKOCAIP).

Koopaunatrsl ¥ BekTOpbl. JleKapTOBBI KOOPAMHATHL B IpocTpaHcTBe. Popmyna pacCTOSHUSA
MEXy IBYMSI TOUKaMu. Y paBHEHUS chepbl U MIOCKOCTH.

dopmysa pacCTOSIHUSL OT TOUKH /10 TUIOCKOCTH.

BekTopsl. Moayinb BekTopa. PaBeHCTBO BeKTOpOB. Cl10KE€HNE BEKTOPOB U YMHOXKEHUE BEKTOpa
Ha 4ucio. Yros Mexay Bekropamu. KoopanHatel

BekTOpa. CkalsipHOEe Ipou3BeaeHuEe BEeKTOpoB. KoimHeapHbie BeKTOphl. PaznoxxeHue BekTopa
110 IByM HEKOJUIMHEAapHBIM BekTopaM. KomiutanapHsie

BEKTOpHI. Pa3znokeHue no TpeM HEKOMILJIaHAPHBIM BEKTOPAM.

Tena u moBepxHocTH BpamieHus. Lumunap u xonyc. YcedeHuold KoHyc. OCHOBaHUE, BBICOTA,
0OOKOBas MMOBEPXHOCTb, 00pa3yroIas, pa3BepTKa.

OceBble ceYeHMsI U CEYEHMSI TapalIeNIbHbIE OCHOBAHMUIO.

[ap u chepa, ux ceueHus, kKacareabHas INIOCKOCTh K cdepe.

OO0beMbI Ten U miomaan ux nosepxHocrei. [lorstrue 06 oObeme Tenma. OTHOIIEHHE 00HEMOB
MOJOOHBIX TEIL.

®opmynbsl 00beMa Kyba, IpSMOYToJbHOTO Napajulelenunesna, npusMsl, HuiMHIpa. DopmyIibl
o0bema nmupaMubl U KoHyca. GopMyIibl MIIOIAIN

MOBEPXHOCTEH MUIMHIPA U KoHyca. Popmyibl o0beMa mmapa u miomanan chepsl. Teopema UeBb
u TeopemMa MeHenasi.

Y4eOHO-MEeTOANIECKHH KOMILIEKC

Y4eOHO-MEeTOANUECKUN KOMIUIEKC

1.Aranacsn, JI.C. 'eomerpust 10—11 [Tekct]: yueb. mns obmeobpazoBat. yupexaenuit/ JI.C.
Aranacss, B.®. byry3os, C.b. Kanomues. — M.:

[Ipoceemenue, 2014

2. YuebHUK U 3aJauHuK «Anredpa ¥ Havaja MareMaTudeckoro ananuza. 10 kmacc.11 xmacc .
bazoBelii 1 yrioy6nenHsiit ypoBHu» A.I'. Mopakosuy,

B.II. CemenoB, MockBa «Muemo3una» 2019r. Beimyck

3. «Anrebpa u Havana a"anusa. 10 kiacc. IpoduneHelii yposenb. KontponbsHbie pabotel» B.U.
I'mu30ypr, MockBa «MHuemo3uHa» 2019r. Beimycka

4.. 3uB, b. I'. lunaktnueckue marepuainsl mo reomerpuu it 10 xi. [Teker] / b. I'. 3uB. - M.:
[Tpocsemienue, 2015.

Kanenoaprno-memamuueckoe nianuposatnue
no eceomempuu 6 10 xnaccce

IlosicunTepHAS 3aIIMCcKa K KaJICHIApHO-TEMATHUYCCKOMY ITIJIAaHUPOBAHUIO

ABTODp IIPOrpaMMBI: JI. C. Atanacsn, B. @. byrysos, C. B. Kagomues
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KoHTposnbHBIX paboT: 5

e AJMUHHUCTPATHUBHBIX PadoOT: 1
o J[MKTaHTOB:
e (CnoBapHBIX AUKTAHTOB:
e CounHeHui:
e lz3noxenwuii:
e JlaGopatopHbIX paboT:
e [IpakTuyeckux paboT:
e  DKCKYypCHH:
e TecToBbIX paboT:
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1 OCHOBHBIC TTOHATHS CTEPEOMETPHH. 1 05.09 1,nm.1,2,3
Axcuombl crepeomeTpun. Hekotopeie
CIIEJICTBHS U3 aKCHOM

2 [ToBTOpeHwe HopMyIUPOBOK aKCHOM U 1 12.09 1,m1,2,3
JTIOKA3aTeNbCTB CIEACTBAN U3 HIX

3 Pemrenne 3amay Ha mpUMEHEHHE aKCHOM 1 19.09 1,n.1,2,3 | CP
CTEpEOMETPHUH U UX CJICJACTBUH.
HAPAJUIEJIBHOCTDB IIPAAMBIX 1 14
IMJIOCKOCTEN

4 ITapamrensHbIC IPSMBIE B TIPOCTPAHCTBE. 1 26.09 1,n.4,5
[TapamiensHOCTD TPEX MPSAMBIX

5 ITapamiensHOCTE IPSAMON U TNIOCKOCTH 1 03.10 1, m6

6 Pemenue 3amay Ha mpuMEHEHUE 1 10.10 1,1.4,5,6
MapauIeIbHOCTH MPSMON U IIOCKOCTH

7 CxkpenuBaromuecs npsMele. 1 17.10 1, m.7

8 VTIIbI ¢ COHAIPaBIEHHBIMU CTOPOHAMH. 1 24.10 1,m 89
Yros Mexay NpsIMbIMU B IIPOCTPAHCTBE.

9 Pemenue 3amau mo Teme «llapamnensHoCTh 1 07.11 1, m.4-9
MPSIMBIX, IPSIMOU U IIJIOCKOCTH»

10 Koumponvuaa paboma Nl «Bzaumnoe 1 1411 1, m.1-9
PAcnoodcenue nPAMbIX 8 RPOCHIPAHCINGE)

11 [Tapannensabie 1ockocTH. CBOKWCTBA 1 21.11 1,m.10,11
HapaJuIeNbHbIX IUIOCKOCTEN.

12 Pemenne 3ama4y Ha mpuMeHEHUE 1 28.11 1,m.10,11
OTIpesIeNICHNs U CBOMCTB MapauIeTbHBIX
TIJIOCKOCTEH.

13 Tetrpasp. 1 05.12 1,m.12

14 [Tapannenenume . 1 12.12 1,m.13

15 IIpumepsl 3a1a4 HA TOCTPOCHUE CEUEHUI 1 19.12 1,n.14

16 3aa4uy Ha TIOCTPOEHUE CEUEHUI 1 26.12 1,m.14

17 Konmponvnasn paboma No2 1 09.01 1,m.10-14
«lapannensnocme naockocmeii. Tempaiop
u napannenenuneo»
HEPIIEHAUKYJISAPHOCTbD IPSIMBIX | 14

U INIOCKOCTEMN




18 [lepnenaukynspHble IpsSMBIE B 1 14.01 1, m.15,16
npoctpaHcTBe. [lapaiienbHble IpsMbIE,
NEPICHIUKYISPHBIE K MIIOCKOCTH

19 [Ipu3Hak nepreHANKYIAPHOCTH IPSIMOM 1 1 16.01 1,n.17,18
mockoctu. Teopema o npsmoi,
NEePIEHIUKYISPHON K MIIOCKOCTH

20 Pemrenue 3aqau Ha nepHneHIUKYIAPHOCTD 1 21.01 1,m. 15-18
IIPSIMOM U IIJIOCKOCTH.

21 CamocTosiTenbHas paboTa 1o TemMe 1 23.01 1,m. 15-18
«IepneHIUKYASIPHOCTD MPSIMBIX, OPIMON U
TUTOCKOCTY

22 PaccrosiHHEE OT TOYKHU O MIIOCKOCTH. 1 28.01 1, m. 19,20
Teopema o TpEX MeprIeHAUKYIAPAX.

23 Yroa Mexay IpsMOi U TNIOCKOCTBIO. 1 30.01 1,m 21

24 Pemenwuie 3ama4 Ha MpUMEHEHNE TEOPEMEI O 1 04.02 l,m. 19-21
TPEX MEPIEeHINKYISIPaX M ONpeIeIeHUs
yIriia MexAy MPsIMOI U TITOCKOCTBIO

25 CamocTosiTenbHas padora o teme «Teopema | 1 06.02 1,m 19-21
0 TPEX MEePIICHIUKYIAPAX»

26 JIByrpaHHBI yTOJI. 1 11.02 1, m.22

27 IIpu3Hak nepneHANKyIIpHOCTH IBYX 1 13.02 1,m. 23
IJIOCKOCTEH.

28 IIpsiMOyTONBHBINA NapasuIenenunes 1 18.02 1, m.24

29 Pemenue 3aja4 Ha IpUMEHEHNE CBOWCTB 1 20.02 1, 1.24
NPSMOYTOJILHOTO TapajuieNenumnesa

30 Pemrenue 3amau mo reme 1 25.02 1, m.15-24
«[lepreHANKYISAPHOCTD MPSIMBIX U
IIJIOCKOCTEW»

31 Koumponvuas paboma Ne3 1 27.02 1, m.15-24
«llepnenouxynapuocmo npamvix u
niaockocmei»
MHOI'OT'PAHHUKH 10

32 [onsTue MHororpannuka. [Ipu3ma. 1 03.03 1, m.27-30

33 [Tnomaas 6OKOBOH MOBEPXHOCTH MPU3MBI 1 05.03 1, m.27-30

34 Penrenne 3aga4 Ha HaXO0XKIEHUE DJIEMEHTOB 1 10.03 1, m.27-30

1 IMOBEPXHOCTHU ITPU3MBI




35 CaMocTosiTenbHas padoTa 1o Teme 12.03 1, 0.27-30
«IIpuzman

36 [Mupamuna. [IpaBunpHas nupaMuaa. 17.03 L,m.
Yceu€HHas nmupaMua. 32,33,34

37 Pemenue 3a1a4y Ha HAXOXKJICHUE YIEMEHTOB 19.03 1,
Y TIOBEPXHOCTH MTUPAMU/IBI n.32,33,34

38 CaMocTosTenbHas paboTa o TeMe 02.04 1,m.32-34
«IInpamua»

39 [TpaBuIbHBIE MHOTOTPaHHUKH 07.04 1,m. 35-37

40 [ToBTOpEHME TEOPUH U peIICHHE 3a1a4 10 09.04 1, m.27-37
TeMe «MHOrorpaHHUKN»

41 Konmponvuasa pavoma Nod 14.04 1, m.27-37
«MHnozozpannuku
BEKTOPBI B IPOCTPAHCTBE

42 IlonsTne BexTOpa. PaBeHCTBO BEKTOPOB. 16.04 1, m. 38,39

43 CrnoxeHue u BEIYUTaHue BEKTOpoB. Cymma 21.04 1, n. 40,41
HECKOJIBKHX BEKTOPOB.

44 VYMHOKEHHUE BEKTOpa Ha YHCIIO. 23.04 1, m.42

45 Komrmutanapusie BekTopsl. [IpaBuiio 28.04 1, m.
napauienenunena. Pasnosxxenue BeKkTopa 1o 43,44,45
TPEM HEeKOMILTAHAPHBIM BEKTOpaM

46 CamocTosiTenpHas paboTa 1o Teme: 30.04 1, m.38-45
«BekTopbl B IpoCTpaHCTBE»
IloBTOpenne kypca reomerpuu 10 kiaacca

47 IToBTOpEeHHE. AKCHOMBI CTEPEOMETPUH U UX 05.05 1,
cienctsus. [lapannensHOCTh MPSIMBIX H BBEJICHUE
IUIOCKOCTEN rnaBal

48 IToBTOpenwue. IleprneHANKYIAPHOCTD MPSIMBIX 07.05 1, rmasall
U TUIOCKOCTEN

49 IToBTOpenwue. Ilpumenenmne Teopemsl 0 TPEX 12.05 1, rnasall
NEepIEeHIUKYIISIpax

50 [ToBTOpEeHMEe. MHOrOrpaHHUKHN 14.05 1, rmasalll

51 [ToBTOpEeHME. BEKTOPBI B IPOCTPaHCTBE 19.05 1, rnasalV

52 HroroBoe TecTupoBanue 21.05




53,54 | Peseps BpemeHHn 2 26.05

,28.05
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ABTOp IPOrpPaMMBI: JI. C. AtanacsH, B. ®@. byry3os, C. B. Kagomiies




I'on n3panus: 2010 MzparensctBo:  IlpocBemnienue
KonndecTBo yueOHBIX 4acoB: 68
KonnuecTBo yueOHBIX 4acOB /JIsl BBINOJTHEHHUS
e KOHTpOJBHBIX paboT: 5
¢ AJMHMHHUCTpPAaTHUBHBIX paloT: 1
e JIMKTaHTOB:
e (CnoBapHBIX AUKTAHTOB:
e CouuHeHwuil:
e l3noxenuit:
e JlaGopatopHbIX paboT:
e [lIpaktuyeckux paboT:
e  DKCKypCHH:
e TecTtoBbIX paboT:
Y4eOHO-MeTOAMYECKUN KOMIUIEKT:
Copnepxanne YMK Ha3Banue ABTOp I'op n3nanmsa | M3narenscTBO
Y4eOHuk Martemaruka: anre6pa u | JI.C. AranacsH, 2015 ITpocsemienue
Hayana mareMarudyeckoro | B. ®@. Byty3o0s,
aHanus3a, C. B. Kagomiien
reomerpust.l eomeTpusil0- u Jp..
11 xmaccel. Y4eOHUK amist
y4amuxcst
00111600pa30BaTEIIbHBIX
YUpexKICHUIN
Pabouas rerpans (Ha I'eomerpus. Pabouas | JI.C. Aranacsm, 2015 [Ipocrenienue
[IEYaTHON OCHOBE) TETpah B. ®. byTtys3os,
C. B. Kagomies
u ap..
Terpanp ns
KOHTPOJIBHBIX paboT
(Ha meyaTHON OCHOBE)
Terpaap TeCTOBBIX
paboT (Ha mevaTHOM
OCHOBE)
ATtnac
KoHTtypHas kapra
Hpyroe Junaktuueckue b6.T.3us 2013 IIpocsemienue
MaTrepuaibl 1o
reomeTpun i 11 ki
Tema ypoka Koua- JaTa npoBenenust Y4edoHuk
BO
g 4acoB (mynkr) = E
2 Zz
> [Lnan daxr & =
2 e £




MeTton KOOpAUHAT B MPOCTPAHCTBE

15

1 [IpsamoyronbHas cucteMa KOOpAUHAT B 1 03.09 1, m1,2
MPOCTPAHCTBE

2,3 Koopaunatel BekTOpa 2 05.09, 1, .3

10.09

4. CBsi3b MEKYy KOOPAHMHATAMH BEKTOPOB U 1 12.09 1,m1,2,3 | CP
KOOpAWHATaMH TOYEK.

5,6 [Ipocreiiimune 3aga4u B KOOpAUHATAX 2 17.09, 1,m.1,2,3

19.09

7 [Ipocreiimme 3a1a9u B KOOpIUHATAX. 1 24.09 1,m.1,2,3 | KP
Konmponwvuasa pavoma Ne 1 no meme:
«IIpocmeituwiue 3a0auu ¢ KOOPOUHAMAX)

8,9 Yron mexay Bektopamu. CKalsipHOE 2 26.09, 1,m.4,5
MIPOM3BEIEHHUE BEKTOPOB 01.10

10 Brruncnenue yrioB Mexay NpsMbIMU U 1 03.10 1, m6
TUIOCKOCTSIMU

11 Pemenue 3amau mo teme : «CranaspHoe 1 08.10 1,14,5,6 | CP
MPOU3BEICHIE BEKTOPOB B MPOCTPAHCTBE

12 JBrxenus. L{enTpansHas CHMMETpHSL. 1 10.10 1,n.7
3epkanbHas cuMMeTpus. OceBast
cumMeTpus. [lapannensHblil nepeHoc.

13 Pemenue 3amad rmo teMe : «/IBHKESHHS 1 15.10 1,1 8,9

14 Konmponvnaa paooma Ne 2 no meme: 1 17.10 1, n.7-9 KP
«Ckanaproe npouzeedenue 6eKmMopos 6
npocmpancmee. Jleusicenuny

15 3auer o Teme: «MeTo1 KOOpIUHAT B 1 22.10 1, m.4-9
MPOCTPAHCTBE
Humunap. Konyc. lap. 17

16 [TonsTne nunuHIpa 1 24.10 1,m.10,11

17,18 | Hununap. Pemenue 3agau 2 05.11,07.11 1,m.10,11

19,20 | Konyc 2 12.11,14.11 1,m12

21 YceueHHBI KOHYC 1 19.11 1,m13 CP

22 Cdepa. YpaBuenue chepsl 1 21.11 1,m.10-14

23. B3aumnoe pacnionoxxenue chepsl u 1 26.11 1,m.10-14




TIJIOCKOCTH

24 Kacarenpnas miockocts k chepe 1 28.11 1,m.1-14
25 [Tnomane chepsr. 1 03.12
26, Pa3nbie 3a1aun Ha MHOTOTpaHHUKH, 4 05.12, 1,117 Cp
27, IWJIMHAP, KOHYC H IIap
2829 10.12,
12.12,
17.12
30 3auer no Teme: «Tena BparieHus» 1 19.12 I,m 15-
18
31 VYpoxk o6obmaromniero nopropeHus no reme: | 1 24.12 I, m
«unmuHIp, KoHyC, cdepa U map» 19,20
32 Konmponvnaa paooma Ne 3 no meme: 1 26.12 1, m 21 KP
«Tena epawgenusn»
O0BbEMmbI Te 22
33 [Tonsite 00péMa. O6BEM mpsiMoyronsHoro | 1 09.01 I,m. 19-
napajuieNenune a. 21
34 O0BEM mpsiIMOyTOJIBHOTO Hapauienenunesa. | 1 14.01 I,m. 19-
OOBEM MPSIMOYTOJILHON TPU3MBI, 21
OCHOBaHHEM KOTOPOH SBJISETCS
IPSIMOYTOJIEHBII TPEYTOJIbHUK
35 O0BEM NPSIMOYTOJIBLHOTO Tapasuienenuneaa. | 1 16.01 1,m. 19- CP
21
36 OOBEM IPSIMOIA TTPUZMBI 1 21.01 1,m. 19-
21
37,38 | O0BEM nuauHIpa 2 23.01,28.01 1, m.22
39. Brrancienne 006EMOB TEJ C IIOMOIIBIO 1 30.01 1, 1.24
MHTETpaja
40 OOBEM HAKIIOHHOM MTPHU3MBI 1 04.02 1, m.24 CP
41, O0BEM THUpaMuUIbI 3 06.02, 1, m.15-
42,43 24
11.02,13.02
44 O061BEM KoHYCa 1 18.02 1, m.15-
24
45 Pemienue 3aay Ha HaXOXKJIeHHE 00bEMaA 1 20.02 1, m.15-




KOHyca 24
46 Koumponvnas paboma Ned «Oovémut 25.02 1, m.15- KP
YUIUHOPA , KOHYCA, NUPAMUObL U NPUSMBLY 24
47,48 | O6bém mapa 27.02, 1, m.15-
03.03 24
49,50 | OOBEM MapOBOTO CErMEHTA, IIAPOBOTO CIIOS 05.03,10.03 1, m.27-
, CEKTOpa 30
51 [Tnomane chepst 12.03 1, m.33 CP
52 Pemenwue 3anad o temam: «O0BEM 1mapa u 17.03 1,
ero gactei», «I[lmomans chepsn» m.32,33
53 Konumponvuasa paboma Ne5 no memam: 19.03 1, m.34 KP
«00vém wapa u ezo wacmeity, «IlLnowaos
chepory
54 3auer no Temam: «O0BEM 11apa u ero 02.04 1, m.32-
qacreit», «[Inomans chepbn» 34
HTorosoe noBropeHue reomeTpuu
kypca 10-11 knaccos
55 [ToBTOpEeHHEe. AKCHOMBI CTEPEOMETPUU 07.04 1,m. 35-
37
56 [ToBTOpenue. I1apannensHOCTD MPSIMBIX, 09.04 1, n.27-
MapauIeNIbHOCTh MPSIMON M TNIOCKOCTH. 37
CKpemuBaroIuecs mpsiMbIe.
[TapannenbHOCTh MIOCKOCTEN
57 [ToBTOpenue. IlepneHANKyYIIPHOCTH 14.04 1, m.27-
IpsAMBIX U TuIockocTH. Teopema o Tpex 37
HNEPIEHAUKYIIAPAX. Y0 MEXAY IPSIMOU U
TIOCKOCTBIO
58 [ToBTOpenue. J\ByrpaHHbIil yroim. 16.04 1, m.27-
ITepneHAUKYISIPHOCTD TUIOCKOCTEN 37
59, 60 | I[ToBTOpenwe. MHOTOTpaHHUKH: 21.04,23.04 I, m. T
napaienenuies, npu3Ma, TupaMmuaa, 38,39
IUIOIIAAN UX TIOBEPXHOCTH
61 [ToBTOpEeHne. BekTOphl B IPOCTPaHCTBE. 28.04 1, m.
HeiictBus Hazg BekTopamu. CKansipHOE 40,41
MIPOU3BEICHIE BEKTOPOB
62 [ToBTopenwne. llummHap, KOHYC U TIap. 30.04 1, m.42 T

Hnomazm ux HOBerHOCTeﬁ




63, 64 | I[loBToperne. OOBEMBI TEII. 2 05.05,07.05 1, o T
43,44

65 [ToBTOpeHne. MHOTOTpaHHHUKH 1 12.05 1, .45

66 [ToBTopenue. Temna BpamieHust 1 14.05 I,tmagal | T

67 [ToBropenne. KomOunanmu ¢ onucanapivu | 1 19.05 1, rnasall
chepamu

68 [ToBropenne. KomOunamnmu ¢ BnucanueiMu | 1 21.05 1, rnasall
chepamu

KCZJZQHOCZPHO'WZQMCZWZM%QCKO@ nianupoednue

no aﬂee6pe U Havaiam mamemamudecKkoco anaiusa

6 10 knacce

IlosicuuTenpHAS 3aIIMCKa K KaJICHAApHO-TCMATHUYCCKOMY ITIJIAaHUPOBAHUIO

ABTOp IIPOrpaMMBbI: . 1. 3ybapesa, A. I'. MopakoBud

I'ox nznauus: 2011 W3narenscTBO: Muemo3uHa

KonmgecTBo yueOHBIX 4acoB: 85
KonnuecTBo yueOHBIX 4acOB /7Sl BBIMOJTHEHHUS
KoHTposIbHBIX paboT: 8
AJIMUHHCTpPAaTUBHBIX PabOT: 1
JIMKTaHTOB:
CrnoBapHBIX JUKTAaHTOB:
CounHeHuM:

N3noxenuit:
JlaGopaTopHbIX paboT:
[TpakTrueckux paboT:
OKCKypcui:
TecToBBIX paboT:

Y“Ie6HO'MCTOHI/I‘{eCKHI>'I KOMIIJICKT:

Copnepxanne YMK Ha3Banue ABTOp l'oxg m3manms | M3pgaTenbCcTBO
VY4ebHUuK Anrebpa u A.T. MopakoBuu 2019 MHuemo3uHa
Hayasua I1.B. CeméHnoB
MaTeMaTHYeCKOTro
a”amm3a. 10-11
KJIaCCBhI

Pabouas rerpans (Ha
MeYaTHOW OCHOBE)

Terpanp nis
KOHTPOJIbHBIX paboT
(Ha meyaTHOM OCHOBE)

Terpanp TECTOBBIX
paboT (Ha meYaTHOU
OCHOBE)




Artiac

KonTypHas kapra

KoHTtposbHbIE 1
CaMOCTOSITENIbHbIE
paboTsl. Anrebpa

Y Hayvaja
MaTEeMaTHYECKOTO
ananmza 10-11
KJ1ace

Apyroe

1. Epwmona A. II
2. MopakoBud u
TynbunHCKass

2013
2003

Wnekca
Muemosuna

Nen/m

Tema pasnesa. Tema ypoka

Kou- Hara

BO

yacoB

®opma KOHTPOJIA

(TecTbl, KOHTPOJbHbIE
paodoThl,
MaTeMaTH4YecKHe
AUKTAHTBI,
NpoOBepPOYHbIe

CaMOCTOATECJIbHBIC

padoTkl,

padorsl, )

I'nasa 1.

Yuciosbie pynkuun (7 4)

1,2

u

Omnpenenenne 4YHUCIOBOW  (DYyHKIHH

CIIOCOORI €€ 3aJaHusA

2 03.09,04.09

Caoiicta pynkuumii. Haxoxnenune
obJyacTu omnpeeseHus: U 00JacTh
3HaueHus ¢pyHkuuu. Haxoxaenue
HAuOOJILIIETr0 U HAUMEHBIIIETO 3HAUCHUH

byHKLINU.

1 06.09

CBoiicTBa HccnenoBanue
byHKIUM MOHOTOHHOCTb.
HccnenoBanue GbyHKIIIN Ha
orpannyeHHOCTh. MccnenoBanue QpyHKIUN

Ha Y€THOCTh U HEUETHOCTb.

byHKIHi.
Ha

1 10.09

5,6

OO6patHas pyHKIUS.

2 11.09,13.09

Koumponvnaa paooma Ne 1 no meme:
«YHucnosvie hynkyuuy

1 17.09

KP

I'nasa 2.

Tpuronomerpuyeckue GpyHkuuu (23 4)

8,9

UucnoBas OKpYKHOCTb.

2 18.09,20.09

10,11

YucnoBas OKpYKHOCTbh Ha KOOPAMHATHOM
IIJIOCKOCTH.

2 24.09,25.09

12,13

CI/IHYC " KOCUHYC. TaHresnc u KOTaHT'€HC.

2 27.09,01.10

CP




14,15 | Tpuronomerpuueckue GyHKITUU 02.10,04.10
YHCIOBOTO apryMEHTAa.

16,17 | Tpuronomerpuueckue GyHKIIUU YTIIOBOTO 08.10,09.10
apryMeHra.

18 Konmponvnaa paboma Ne 2 no meme: 11.10 KP
«Onpedenenue  MpuUzOHOMEMPUYECKUX
dyurkyuin

19,20 | ®opmyibl IpUBEACHUSI. 15.10,16.10 T

21,22 | OyHKIUsA y = sin X, €€ CBOWCTBA U TpaduK. 18.10,22.10

23,24 | OyHKIUSA y=COSX, €€ CBOMCTBA U rpaduk. 23.10,25.10

25 [TeprograHoCTh PYHKIHUN y=SiNX, y=COSX. 05.11

26,27 | IIpeobpazoBanme rpadukos 06.11,08.11 T
TPUTOHOMETPHUYECKHUX (PYHKIUH.

28,29 | dyHkuMH y=tgX, y=ctgX, UX CBOWCTBa U 12.11,13.11
rpadukmy.

30 Konmponsnaa paboma Ne 3 no meme: 15.11 KP
«Ceoitcmea u 2paguku
mMPUZOHOMEMPUUECKUX PYHKUUIL)

I'naBa 3. Tpuronomerpudeckue ypaBHenusi (9 u

)

31,32 | Apkkocunyc. Pemienne ypaBuenus cost=a. 19.11,20.11

33,34 | Apkcunyc. Pemenue ypaBHeHus sint=a. 22.11.26.11 CpP

35 ApKTaHT€HC U apKKOTaHreHc. Pemenue 27.11
ypaBHEHHS tgx=a, ctgx=a.

36,37,3 | TpuroHoMeTpUIECKIE YPABHCHHSI. 29.11,03.12,04.12 | CP

8

39 Konumponvnaa paooma Ne 4 no meme: 06.12 KP
«Tpuzonomempuueckue ypagHeHusn»

I'naBa 4. IIpeoGpa3oBanue

TPUTOHOMETPHUYECKUX BbipaskeHui ( 13 u)

40,41,4 | CuHyc M KOCHMHYC CYMMBI M pa3HOCTH 10.12,11.12,13.12 | CP

5 apryMEHTOB

43 TaHreHc CyMMbI U Pa3HOCTH apryMEHTOB. 17.12

4445 | ®opmynbl ABOMHOTO apryMEHTa. 18.12,20.12

46 Konmponvnas paooma Ne 5 no meme: 24.12 KP
«Tpuzonomempuueckue ynkyuu




CNIOHCEHUA APCYMEHM06)

47,48,4 | IIpeoOpa3oBaHuE CyMM 25.12,27.12,10.01 | CP
9 TPUTOHOMETPUYECKHUX (PYHKIIHA B
MPOU3BEICHUS.
50,51 | [IpeoGpa3oBanue mpousBeaeHUN 15.01,17.01
TPUTOHOMETPUYECKUX (QYHKIIHI B CYMMBI
52 Koumponvnaa paooma Ne 6 no meme: 22.01 KP
«Ilpeoopaszosanue
MPUZOHOMEMPUUECKUX BbIPANHCEHUTL)
I'masa 5. IlpousBoanasi (31 4)
53 YucnoBble NOCIEA0BATEIBHOCTH U UX 24.01
cBoiictBa. [Ipenen mocnenoBaTeIbHOCTH.
54 CymMa 6eCKOHEUHOH reOMeTpHUECKOn 29.01
MIPOTPECCHUH.
55,56,5 | IIpenen ¢pyHKINY. 31.01,05.02,07.02 | CP
7
58,59,6 | OnpeneneHue MpOU3BOIHOM. 12.02,14.02,19.02 | CP
0
61,62,6 | BeruncieHue npou3BOIHBIX. 21.02,26.02,28.02 | CP
3
64 Konmponvnaa paboma Ne 7 no meme: 04.03
«IIpasuna u ghopmynvr omeickanusn
npoOU3600HBIX)
65,66 | YpaBHeHue kacaTenbHOH K rpaduky 06.03
byHKLINU.
67,68,6 | [IpumeHeHMe MPOU3BOTHOM IS 11.03,13.03,18.03
9 WCCIIeI0BaHUHN (YHKITHMN.
70,71,7 | TlocTpoeHue rpaguKoB PYHKITHIA. 20.03,01.04,03.04 | ITP
2
73,74 | [lpumeHeHne POU3BOIHOM JJIst 08.04,10.04 CpP
OTBICKaHUsl HAaNOOJIBIIIEr0 U HAMMEHBIIIETO
3HaYeHUH HeNpephIBHON (QyHKIIMH Ha
IPOMEKYTKE
75,76,7 | [IpumeHeHME TPOU3BOTHOM JIIIS 15.04,17.04,22.04
7 HAXOXICHUS HAauOOJIBIINX ¥ HAWMEHBITTHX

3HAYEHUI BEJINYUH.




78 Koumponvnaa paboma Ne 8 no meme: 24.04 KP
«IIpouszeoonan»

IToBTOpEHne 6 4

79 [ToBropenue. CBoiicTBa (hyHKIUH. 29.04 T
Uccnenoanne Gpynkuuii O0patHas
byHKIIHS.

80 [ToBTOpEHME. Onpenenenue 06.05 T
TpUTOHOMETpUYEeCKUX (yHKINH. CBONCTBA
u rpaduKu TPUTOHOMETPHUUYECKUX
byHKIMHA

81 [ToBTOpEHME. Tpuronomerpuyeckue 08.05 T
YPaBHEHMSI U CIIOCOOBI UX PELICHUs

82 [ToBTOpEHME. [Ipeobpa3oBanue 13.05 T
TPUTOHOMETPUUYECKUX BBIPAKEHHH

83 [ToBTOpenue. [IpousBoaHas 15.05 T

84, Wrorosast koHTpoIbHAs paboTa 20.05,22.05 KP

85 Peseps Bpemenu 27.05




KaﬂeHdapﬂo-memamuquKoe njianupoedanue

no Cl]l2€6p€ U Havaiam mamemamudecKkoco anaiusa

6 11 knacce

IlosicuuTenpHAS 3aIIMCKa K KaJICHAApHO-TCMATHUYCCKOMY ITIJIAHUPOBAHUIO

ABTOp IIPOrpaMMBbI: . 1. 3ybapesa, A. I'. MopakoBud

I'ox nzpauus: 2011

KonuuecTBo y4eOHBIX 4acoB: 102
KonnuecTBo yueOHBIX 4acOB /7Sl BBIMIOJTHEHHUS
KoHTposIbHBIX paboT: 7
AJMMHHCTpPaTUBHBIX paloT: 1
JIMKTaHTOB:
CrnoBapHBIX JUKTAaHTOB:
CouunHeHun:
N3noxenui:
JlaGopaTopHbIX paboT:
[TpakTrueckux paboT:
OKCKypCui:
TecToBBIX paboT:

VY4eOHO-METOANYECKNI KOMILUIEKT:

3parenncTBO: Muemosuna

Conepxxanne YMK HazBanue ABTOp T'op m3pmanus | M3maTteascTBO
Y4aebHuk Anrebpa u A.T. MopakoBuu 2019 MHuemo3uHa
HaJaja I1. B. Cem&non
MaTeMaTH4ECKOro
aHanmmza. 10-11
KJIacChl

Pabouas rerpans (Ha
TeYaTHOM OCHOBE)

Terpanp nis
KOHTPOJIbHBIX PaboT
(Ha MeyaTHOM OCHOBE)

Terpaap TecTOBBIX
paboT (Ha meyaTHOM




OCHOBE)
ATtnac
KoHrtypHas kapra
Hpyroe KoHTtposbHbIC 1 3. Epmosa A. 11 2013 Nnekca
CaMOCTOSITEJIbHbIC 4. MopakoBu4 u 2003 Muemo3uHa
pabotel. Anrebpa TynpunHckas
Y Havaja
MaTeMaTH4eCKOro
ananu3a 10-11
KJIacC
Neni/m | Tema pasnena. Tema ypoka Kou- Hara ®opMa KOHTPOJISI
BO
(TecTbl,  KOHTPOJILHBIE
4acoB padoThI,
MaTeMaTH4YecKue
TUKTAHTBI,
NpPoOBepoOYHbIe  PadoThl,
CaMoCTOsITeIbHbIE
padoTsl, )
I'maBa 6. Ctenenu u kopuu. CreneHHble
¢ynknun (18 1)
1,2 [TonsiTie KOpHA N—OW CTemeHW W3 | 2 02.09,04.09
JEHCTBUTENHLHOTO YnCa
3,45 ®YyHKUMA Y = VX , UX CBOWCTBA U rpaduKm 3 06.09,09.09,11.09 | CP
6,7,8 CaoiicTBa KOpHS N- 01 CTETIEHN 3 13.09,16.09,18.09 | CP
9,10,11 | IIpeoOpazoBaHmE BEIpaKEHUH, 3 20.09,23.09,25.09
COJIEp>KaIINX PaTUKaIbI
12 Konumponsnaa paooma Ne 1 no meme: |1 27.09 KP
«Kopenwv n — oii cmenenuy
13,14,1 | O00o0meHne MTOHATHA O IIOKaszareie | 3 30.09,02.10,04.10
5 CTENEHU
16,17,1 | CrenienHble (YHKIIUU, WX CBOWCTBA H | 3 07.10,09.10,11.10 | CP
8 rpaduxu
I'maBa 7. lloka3areqbHass M Jiorapupmuyeckas
bynxuun (29 4)
19,20,2 | [Moka3arenpHas GyHKIHS , €€ CBOWCTBA U 3 14.10,16.10,18.10 | CP
1 rpaduk
22,23,2 | TlokazaTenbHble YpaBHEHUS U HEpPaBeHCTBA | 4 21.10,23.10,25.10, | CP
4,25

06.11




26 Konmponvnas paooma Ne 2 no meme: 08.11
«Cmenennuvie pynkyuu»

27,28 | Ilonstue norapudma 11.11,13.11

29,30,3 | dynknus y = log, X, e€ cBoiCTBa U 15.11,18.11,20.11 | CP

1 rpaduk

32,33,3 | CoiicTBa morapugmos 22.11,25.11,27.11

4

35,36,3 | Jlorapudmudeckue ypaBHEeHHs 29.11,02.12,04.12 | CP

7

38 Konmponvnas paboma Ne 3 no meme: 06.12 KP
«IToxazamenvhan u nozapugpmuueckan
dynuxuyuu. IlokazamenvHovle ypasHenus u
HepaseHcmea»

39,40,4 | JlorapudpmMuveckre HepaBeHCTBA 09.12,11.12,13.12

1

42,43 [lepexo1 Kk HOBOMY OCHOBAaHHIO 16.12,18.12 CP
norapupma

44,454 | TuddepeHunpoBaHne MOKa3aTEIbHON U 20.12,23.12,25.12

6 norapupMUIecKonr QyHKIHIA

47 Konumponvnaa paooma Ne 4 no meme: 27.12 KP
«Jlozapugpmuueckue ypasnenua u
Hepasencmaa. Jlugppepenyuposanue
NOKA3AMEeNbHOU U J02apupmuyeckou
¢ynuxyui »

I'naBa 8. [lepBooOpa3nas u uaTerpaj (8 1)

48,49,5 | IlepBooOpa3znas 10.01,13.01,15.01, | CP

0

51,52,5 | OnpenenéHublii HHTETpaT 17.01,20.01,22.01,

3,54 24.01

55 Konmponvnaa paboma Ne 5 no meme: 27.01 KP
«Ilepsoobpaznas u unmezpan»

I'nasa9. DJIeMeHThI MaTeMaTH4eCKOM

CTATUCTHKH, KOMOMHATOPHMKH H  TEOPHUH

BeposiTHOcTel( 15 4y)

56,57,5 | CraTtuctrueckas 00paboTKa JaHHBIX 29.01,31.01,03.02

8

59,60,6 | IIpocreiimue BEpOATHOCTHBIC 3a/1a4l 05.02,07.02,10.02 | CP

1

62,63,6 | CoueTanus u pa3MeIICHUS 12.02,14.02,17.02




65,66 | ®opmyna 6uHOMa HproToHa 19.02,21.02 1P
67,68,6 | CitydaiiHble COOBITHS U X BEPOSITHOCTU 26.02,28.02,02.03
9
70 Konmponvnaa paboma Ne 6 no meme: 04.03 KP
«Inemenmol Mamemamuyeckoi
cmamucmuku,  KOMOUHAMOPUKU U
meopuu 8eposAmHocmenr»
I'maBa 10. YpaBHeHHsT M HepaBeHCTBA.
Cucrembl ypaBHeHuii 1 HepaBeHCTB (20 u)
71,72 PaBHOCHIIBHOCTD ypaBHEHUM 06.03,11.03,
73,74,7 | OOmrie MeTOIbI pEIICHUS YPaBHCHUN 13.03,16.03,18.03
5
76,77,7 | Pemienre HEpaBEHCTB C OJTHOM 20.03,01.04,03.04, | CP
8,79 repeMeHHOI 06.04
80,81,8 | YpaBHeHHs 1 HEPABEHCTBA C IBYMS 08.04,10.04,13.04
2 MIEPEMEHHBIMH
83,84,8 | Cucrembl ypaBHEHUH 15.04,17.04,20.04, | CP
5,86 22.04
87,88, | YpaBHeHHS U HEPaBEHCTBA C TapaMeTPaMH 24.04,27.04,29.04
89
90 Koumponsnaa paboma Ne 7 no meme: 04.05 KP
«Ypaenenun u nepasencmea. Cucmemut
YPaeHenuil u Hepagencme »
IMoBTOpenue 12 u
91 [ToBropenue. CTeneHu U KOPHH. 06.05, T
92 [ToBropenue. [TokazarenbHas QyHKIMS 08.05 T
93 IToBropenue. Jlorapupmuueckue QyHKIH 11.05, T
94 IToBropenue. IlepBooOpa3Has u MHTETrpa 13.05
95,96 | IloBropenue. IIpousBoaHas 15.05,18.05 T
97 IToBTOpEHNE. DNEMEHTHI MaTEMAaTUYECKOU 20.05

CTaTUCTUKH, KOMOWHATOPUKH ¥ TEOPHUH
BEPOSATHOCTEMN
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IloBTOpeHue. YpaBHEHHs U HEPABEHCTBA.
CucreMbl ypaBHEHHI 1 HEPABEHCTB

22.05

99-102

Peseps Bpemenu 4 yaca
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